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A STUDY OF THE PATHOLOGY OF NON-SUPPURATIVE
NEPHRITIS IN INFANCY AND CHILDHOOD.
INTRODUCTION.
W ithin the  l a s t  few y ea rs  many e x c e l le n t  a r t i c l e s  have 
been w r i t t e n  d e a l in g  w ith  in d iv id u a l  a sp e c ts  o f  ju v e n i le  neph­
r i t i s ,  bu t so f a r  as the  p re s e n t  w r i t e r  i s  aware,, th e re  has 
appeared r e c e n t ly  no monograph of w ider scope p u rp o r t in g  to  
give a g en e ra l  rev iew  of the  patho logy  of t h i s  p ro tean  d ise a se  
in  the c h i ld ,  comparable to  the  s tu d ie s  of  n e p h r i t i s  in  th e  
a d u l t  p u b lish ed  by R u sse l l  (1929), Addis and O liv e r  (1931), 
and Gray (1933). I t  appeared , t h e r e f o r e ,  th a t  such an in v e s t !  
g a t io n  w ith  a survey of th e  re c e n t  l i t e r a t u r e  on th e  s u b je c t  
might be of some i n t e r e s t .  In  c h i ld re n  n e p h r i t i s  m a n ife s ts  
i t s e l f  in  p u re r  form th an  in  a d u l t s ,  s ince  in  th e  former th e re  
i s  no wear and t e a r  of p a s t  l i f e  to  com plicate  th e  p i c tu r e ,  
nor do we have to  th in k  of the  c i r c u l a to r y  system in  r e l a t i o n  
to  th e  k idneys , H i l l  (1919), w hile  th e  absence of p rev ious  
a t ta c k s  which o f te n  com plicate  th e  d is e a s e  in  the  a d u l t ,  s im pli 
f i e s  th e  e v a lu a t io n  of  th e  e t i o l o g i c a l  f a c to r  in  th e  c h i ld ,  
and a l s o  th e  problem of c o r r e l a t i n g  r e n a l  s t r u c t u r a l  changes 
and fu n c t io n a l  damage, P a te rso n  (1926).
In  a p rev ious  sh o r t  study  of ju v e n i le  n e p h r i t i s  by the 
w r i t e r  some i n t e r e s t i n g  r e s u l t s  emerged even from th e  l im i te d  
s e r i e s /
s e r i e s  o f  cases  then  in v e s t ig a te d  -  among o th e rs  the  f a c t  t h a t  
in  young c h i ld re n  d ea th  can take  p lace  a t  a very e a r ly  s ta g e ,  
w ith  l i t t l e  ev idence of d is e a se  on macroscopic, or even on micro­
scopic  exam ination , and th a t  even when d e f i n i t e  p a th o lo g ic a l  
changes a re  ev id en t to  th e  naked-eye, th e se  o f te n  form no r e ­
l i a b l e  in d ic a t io n  o f  th e  type or s tage  of le s io n  a c tu a l ly  
p r e s e n t .  Another f e a t u r e  of no te  was th e  t o t a l  absence in  
many cases o f any e t i o lo g i c  f a c t o r  to  which the  a t t a c k  of neph­
r i t i s  might be a t t r i b u t e d ,  though, accord ing  to  modern views 
some g enera l or fo c a l  in f e c t io n  of e t i o l o g i c a l  s ig n i f ic a n c e  i s  
r a r e l y  la c k in g .  These p o in ts  have a l l  been more f u l l y  i n v e s t i ­
gated  in  th e  p re se n t  s tudy  and w i l l  be d e a l t  w ith  l a t e r .
Before p roceed ing  f u r th e r  i t  appears a d v isa b le  to  give 
a d e f i n i t i o n  of th e  n a tu re  of B r ig h t fs D ise ase .  Addis and 
O liv e r  (1931) d e f in e  i t  as ”That s o r t  of a l e s io n  where p r o te in  
from th e  blood plasma p asses  th rough  th e  kidney in to  th e  u r in e ,  
and a ls o  t h a t  s o r t  of a le s io n  which damages bu t does no t a l t o ­
g e th e r  d i s i n t e g r a t e  the  a r c h i t e c tu r e  of th e  k id n e y .” As th e se  
au th o rs  s t a t e ,  c a s t s ,  be ing  a mould of the  i n t e r i o r  of th e  
tu b u le s ,  dem onstra te  th e  m aintenance of a t  l e a s t  th e  e s s e n t i a l  
elem ents in  which th e y  o r i g i n a t e ,  and a re  no t formed in  con­
d i t i o n s  such as su ppura tion  and new growth, f o r  th e s e  d e s tro y  
r e n a l  t i s s u e ,  but in  B righ t*s  d is e a s e  th e  le s io n  i s  of such a 
n a tu re  t h a t  i t  can become a p a r t  of the  l i f e  o f  th e  k idney, 
e n te r in g  in to  a l l  th e  i n t r i c a c i e s  of i t s  s t r u c t u r a l  and func­
t i o n a l  r e a c t i o n s .  A la rg e  amount of au topsy  m a te r ia l  i s  no t 
r e a d i l y /
3.
r e a d i ly  a v a i la b le  f o r  th e  study of n e p h r i t i s  in  c h i ld re n ,  
s ince  th e  d ise a se  in  them i s  r e l a t i v e l y  n o n - f a t a l ,  p a r t i c u l a r l y  
th e  m ild haemorrhagic type confined  almost e x c lu s iv e ly  to  young 
s u b je c ts ,  and which has an ex trem ely  good immediate p ro g n o sis .  
Though many cases of B r ig h t1s d is e a se  may be adm itted  to  the  
wards of a c h i ld r e n ’s h o s p i t a l  in  th e  course of a y ea r ,p e rh a p s  
only  two or th r e e  on an average may succumb. This i s  t ru e  a t  
l e a s t  of th e  Glasgow Royal H o sp ita l  fo r  Sick C h ild ren , where, 
acco rd ing  to  th e  h o s p i t a l  s t a t i s t i c s ,  d u r in g  the  l a s t  10-year 
p e r io d  from 1923 to  1932 in c lu s iv e ,  477 cases of n e p h r i t i s  
were adm itted  but on ly  34 d ie d ,  th e  case m o r ta l i ty  r a t e  thus 
being  7 .12  per  c e n t .  S ince, in  a d d i t io n ,  perm iss ion  fo r  a 
post-mortem exam ination i s  no t g ran ted  in  every  f a t a l  case, the  
percen tage  of a u to p s ie s  bn a l l  cases of ju v e n i le  B r ig h t ’s d i s ­
ease  i s  n e c e s s a r i ly  very  sm all.
MATERIAL OF THE PRESENT STUDY.
The m a te r ia l  of th e  p re se n t  in v e s t ig a t io n  comprises 
a l to g e th e r  94 cases  of n e p h r i t i s  and th e se  can be subdivided 
in to  two groups: (A) 57 cases  of prim ary n e p h r i t i s  where the  
c h i ld  was brought t o  h o s p i t a l  w ith  n e p h r i t i c  symptoms dominat­
ing  th e  c l i n i c a l  p i c tu r e ,  and (B) 37 cases where n e p h r i t i s  
developed during  th e  course  of some o th e r  i l l n e s s ;  th e  e x i s t ­
ence of th e  fo rm er, even when reco g n ised  c l i n i c a l l y  in  some 
in s ta n c e s ,  was always overshadowed by th e  accompanying d is e a s e .  
These 37 oases were d isco v e red  d u r in g  the  exam ination (macro- 
and/
4.
and m icroscop ic)  of 163 kidneys removed a t  au topsy  from p a t ie n t s  
w ith  a v a r i e ty  of d i s e a s e s ,  e . g . ,  sep ticaem ia , p e r i t o n i t i s ,  
pneumonia, m e n in g i t i s ,  rheum atic  e n d o c a rd i t is  and o th e r  s e p t ic  
and to x ic  c o n d i t io n s .
Group A can he f u r th e r  s p l i t  in to :  (1) 47 f a t a l  cases
of prim ary n e p h r i t i s ,  (2) 10 n o n - fa ta l  cases where th e  neph­
r i t i c  p a t i e n t s  were su b je c te d  to  the  o p e ra t io n  of d ecap su la tio n  
of  th e  k idneys , when p o r t io n s  of the  organs were removed fo r  
h i s t o l o g i c a l  exam ination . The kidneys in  th e se  10 c a se s ,  along 
w ith  one o th e r  s in g le  kidney removed a t  o p e ra t io n  and th e  se a t  
of a r a r e  abno rm ality , comprise th e  only m a te r ia l  in  t h i s  study 
no t ob ta ined  post-mortem . The 47 f a t a l  prim ary cases r e p re se n t  
the  g re a t  m a jo r i ty ,  though no t q u i te  a co n secu tiv e  s e r i e s  of 
a l l  cases of n e p h r i t i s  coming to  au topsy  in  th e  Pathology De­
partm ent of the  Glasgow Royal H o sp ita l  f o r  Sick C hildren  between 
th e  beginn ing  of th e  yea r  1915 and th e  end of th e  yea r  1933, 
and o ccu rr in g  in  a s e r i e s  of approxim ately  3,800 post-mortem s. 
The gaps in  c o n t in u i ty  in  th e  t o t a l  s e r ie s  of reco rded  cases 
a re  occasioned by th e  f a c t  t h a t  m a te r ia l  f o r  h i s t o l o g i c a l  exam­
in a t io n  was not a v a i la b le  in  a few of the e a r l i e r  cases of 
n e p h r i t i s .
METHODS EMPLOYED.
R e p re se n ta t iv e  p o r t io n s  of both  kidneys (where ob ta ined  
by the  w r i t e r  in  th e  post-mortem room) were f ix e d  in  10 per cen t 
fo rm o l-sa l in e  and in  Zenker’ s or H e l ly ’s f l u i d  and were embedded
i n /
in  p a r a f f in  in  the  u su a l way, or cut f ro zen  fo r  th e  dem onstra­
t io n  of f a t  a f t e r  fo rm a lin  f i x a t i o n .  P a ra f f in  se c t io n s  were 
s ta in e d  by haem atoxylin and eo s in  and by G allego’s or Van 
G ieson’s s t a i n  as a r o u t in e ,  w hile s p e c ia l  s t a in s  were employed 
in  in v e s t ig a t in g  f e a tu r e s  of p a r t i c u l a r  i n t e r e s t ,  e . g . ,  Haiden- 
h a i n ’ s iro n  haem atoxylin  fo r  n u c le a r  d iv is io n  in  the  p rocess  of 
c e l l  r e g e n e ra t io n ,  Gram’s s t a in  f o r  h y a l in e  d r o p le t  degenera­
t io n  and f o r  organism s, Unna and Pappenheim*s s t a in  fo r  c e l l u l a r  
exuda tes , while f ro z en  se c t io n s  were s ta in e d  by Sudan I I I ,  or 
s c a r l e t  r e d .  Sections s ta in e d  and u n s ta in e d  were examined w ith  
th e  p o la r i s in g  microscope f o r  the  p resence  of d o u b ly - r e f r a c t i l e  
l i p o i d .  In  th e  o ld e r  cases  only paraffin-em bedded blocks of 
fo rm a lin - f ix e d  m a te r ia l  were a v a i la b le .
CLASSIFICATION.
"Of making many books th e re  i s  no end” and th e  same i s  
a lso  t r u e  w ith  reg a rd  to  c l a s s i f i c a t i o n s  of n e p h r i t i s .  Their 
name i s  le g io n ,  and i t  appears to  the  w r i t e r  t h a t  th e  employ­
ment of a v a r i e t y  of d i f f e r e n t  terms fo r  the  same p a th o lo g ic a l  
e n t i t y  merely r e s u l t s  in  "confusion  worse confounded.”
To give merely one example, th e  same d ise a se  p ic tu r e  i s  
c a l le d  by Munk " l ip o id "  n e p h ro s is ,  by Volhard and Fahr "genuine" 
n e p h ro s is ,  by E p s te in  "chron ic  n e p h ro s is” by Addis and O liver 
" c ry p t ic  d eg e n e ra tiv e  B r ig h t ’s d i s e a s e ,"  while R u s se l l  in  h e r  
monograph has coined f o r  i t  the  name of "N e p h r i t is  m i t i s , "  and 
Gray/
Gray, sh o r te n in g  th e  term  " N e p h r i t is  mit Nephrotischem Ein- 
sch lag"  o f  r e c e n t  German w r i t e r s ,  d e s ig n a te s  i t  by the somewhat 
p a rad o x ica l  name of "N ephrotic N e p h r i t i s . "
On the o th e r  hand one p a r t i c u l a r  term such as "Parenchy­
matous N e p h r i t i s "  or "Chronic I n t e r s t i t i a l  N e p h r i t is "  i s  used 
to  d e sc r ib e  more th a n  one type of r e n a l  l e s io n .  The p re sen t 
c l a s s i f i c a t i o n  w i l l ,  th e r e fo r e ,  be made as simple as p o ss ib le  
to  avoid any co n fu s io n .
The 47 f a t a l  cases  of p rim ary  N e p h r i t i s  a re  subdivided 
as fo l lo w s :-
Acute g lo m e ru lo -n e p h r i t is  . . . .  37 cases
Subacute " " . . . .  2 cases
Chronic " " . . . .  7 cases
Acute i n t e r s t i t i a l  n e p h r i t i s  . . . .  1 case .
The 37 cases  of acu te  g lo m e ru lo -n e p h r i t is  can be fu r ­
th e r  s p l i t  i n t o : -
Acute haemorrhagic n e p h r i t i s  . . . .  4 cases
Acute exuda tive  n e p h r i t i s  . . . .  28 cases
Mild g lo m e ru l i t i s  w ith  severe
tu b u la r  d eg en e ra tio n  . . . .  4 cases
Severe g lo m e ru lo -n e p h r i t is  w ith  
ex ten s iv e  tu b u la r  n e c ro s is  . . . .  1 ca se .
the
Of the  7 cases  of ch ron ic  n e p h r i t i s  mentioned in /above 
c l a s s i f i c a t i o n  2 occurred  in  p a t i e n t s  w ith  a s in g le  kidney and 
one i n  an in f a n t  w ith  b i l a t e r a l  r e n a l  h y p o p las ia  o f  extreme 
degree .
Of the  28 cases  of acu te  exudative  n e p h r i t i s  one was 
p r e s e n t /
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p re se n t  in  an in f a n t  w ith  k idneys o f  r a th e r  immature ty p e , 
w hile  the  4 cases  of mild g lo m e ru l i t i s  w ith  severe tu b u la r  
d eg e n e ra tio n  correspond to  th e  "parenchymatous n e p h r i t i s "  or 
" tu b u la r  n e p h r i t i s ” of v a r io u s  a u th o rs .
On r e f e r r i n g  to  the  ta b le s  in s e r t e d  here g iv in g  the 
age and sex d i s t r i b u t i o n  both fo r  the 57 cases  of prim ary 
n e p h r i t i s  ( in c lu d in g  the 10 ward cases) and fo r  the 37 cases 
o f  secondary n e p h r i t i s ,  i t  i s  seen  th a t  of th e se  57 p a t i e n t s  
w ith  prim ary n e p h r i t i s  30 were males and 27 fem ales, while 
40 were under the age of 6 y ea rs  - thus  dying in  th e  f i r s t  
h a l f  of ch ildhood . Of the  37 secondary c a se s ,  17 were of the 
male and 20 of the  female sex , and of th ese  26 d ied  under the  
age of 6 y e a rs .
On combining these  r e s u l t s ,  i t  i s  seen  t h a t  o f  the  
t o t a l  94 c a ses ,  47 occurred  in  male and 47 in  female c h i ld re n ,  
w hile 66 p a t i e n t s  d ied  under the  age of 6 y e a rs .  (7 0 .2 0  per 
c e n t . ) ,  27 being  under 1 year a t  the  time of death  (28.72 per 
c e n t . ) ,  and o th e r  9 under the age of 2 y e a rs ,  38.30 per c e n t ,  
thus dying under the  age of 2 y ea rs .
7.
MAKEP-EYB APPEAR AffOE OF THE KIDNEYS IN 
ACUTE NEPHRITIS.
A s h o r t  d e s c r ip t io n  of  th e  naked-eye c h a ra c te r s  of a l l  
th e
the  kidneys in /above group of 37 cases w i l l  be g iven  before p ro­
ceeding to  a d e t a i l e d  exam ination of the  p a r t i c u l a r  types com­
p r is e d  w ith in  i t .
Acute Haemorrhagic N e p h r i t is  (4 c a s e s ) .
Of th e se  p a t i e n t s  one was of the  female and 3 were of 
th e  male sex , th e  ages being 22 days, 6 months, 3-J y ea rs ,  and 
11 yea rs  r e s p e c t iv e ly .  The s t r i k i n g  f e a tu re  in  t h i s  sm all group 
was the  marked co n g es tio n  shown by a l l  the  organs which were 
c lo s e ly  s im i la r  in  appearance, a l l  being deep red  in  colour 
throughout bo th  c o r te x  and m edulla , w ith  a tendency to  d r ip  
blood on s e c t io n .  In  2 cases  s l i g h t  ye llow ish  m o tt l in g  was 
p re se n t  on the  dark red  background. The organs were a l l  marked­
ly  sw ollen  and tended to  bulge out o f  the  r e n a l  capsu le  which 
was t h in ,  and s t r ip p e d  r e a d i ly  i n  every case, le av in g  a smooth 
congested s u r fa c e .
Acute Exudative N e p h r i t is  (28 c a s e s ) .
This group in c lu d e s  a prem ature in f a n t  where, however,
the  organs appeared normal m acroscop ica lly , except fo r  marked
f o e t a l  lo b u la t io n .  Of th e se  p a t i e n t s  14 were male and 14 female,
the  ages v ary ing  from to  11 y e a rs .  The naked-eye
appearance of th e  k idneys i n  t h i s  group p resen ted  much v a r i e ty  
w i th /
with reg a rd  both  to  s iz e  and to  c o lo u r .  Enlargement of vary ­
ing  degree was noted  in  15 ca se s ,  these  kidneys being described  
as sw ollen  w ith  a tendency to  bulge out o f  th e  cap su le , while 
on s e c t io n  enlargem ent was sometimes g e n e ra l ,  sometimes l im ite d  
to  the  s u p e r f i c i a l  or in te rp y ram id a l  c o r te x .  In  the  o ther  13 
oases i t  was e i t h e r  s t a t e d  t h a t  th e  kidneys were not en larged  
or no mention was made o f  th e  s i z e .  Regarding co lo u r , the  
g e n e ra l  im pression  was one of p a l l o r  in  13 in s ta n c e s  or approx i­
m ately  h a l f  the  c a se s ,  w ith  or w ithout i r r e g u l a r  congestion , 
th e  l a t t e r  when p re se n t  producing a network of re d d ish  m o tt l in g  
on a w h it is h  or ye llo w ish  background, in  th e  o th e r  h a l f , the  kid­
ney substance was e i th e r  o f  the  normal re d d ish  t i n t , o r  more or 
l e s s  congested , a re a s  of tu b u la r  deg en era tio n  showing as pale  
s t r i a e  on a re d d ish  fo unda tion . p e te c h ia l  haemorrhages in to  
th e  r e n a l  substance  were noted 3 tim es in  t h i s  group, in c lu d ­
ing  th e  immature k idney where th e  pyramids were congested and 
th e  s e a t  o f  scan ty  minute haemorrhages. In  an o th er  in s tan ce  
p u rp u ric  sp o ts  were p re se n t  no t only  in  the kidneys but in  
th e  s k in  and v a r io u s  o th e r  i n t e r n a l  organs. In  a number of 
cases  the  g lom eru li were mentioned as v i s i b l e  on naked-eye 
exam ina tion ,o r  w ith  th e  a id  of a hand l e n s ,a s  grey  or g rey ish -  
red  p o in ts ,  and tw ice they  were seen as sm all re d  d o ts .  H is to ­
lo g ic a l  exam ination in  th e se  2 cases  re v ea led  in te n se  glomeru­
l a r  co nges tion  as the  only  notew orthy p a th o lo g ic a l  change.
The t e x tu r e ,  l i k e  th e  s iz e  and co lo u r ,  was s u b je c t  to  marked 
v a r i a t i o n /
9.
v a r ia t io n ,  th e  organs i n  some cases  being d escr ib ed  as f irm er 
and te n s e r  th an  u s u a l ,  in  o th e rs  as s o f t  and f lab b y , and some­
tim es oedematous. The capsu le  was not th ickened  in  any in s tan ce  
and s t r ip p e d  w ith  ease except in  one ca se ,  where the  underly ing  
co r te x  was f i n e l y  g ran u la r  w ith  a very  s l i g h t l y  adheren t cap­
s u le .  No abnorm ality  was d e te c te d  in  th e  r e n a l  p e lv es  in  any 
in s ta n c e .
4 Gases 6f Mild g lo m e r u l i t i s ,  a s s o c ia te d  
w ith  marked Tubular D egenera tion .
Of th e se  p a t i e n t s  3 were of the  female, and one was of 
th e  male sex, the  ages being 26 months, 4-J- y e a rs ,  23 months, 
and 2-J years  r e s p e c t iv e ly .  The kidneys were en la rged  in  3 i n ­
s ta n c e s ,  c o n s id e ra b ly  in  2, and m oderately  in  the  t h i r d ,  no 
mention of the  s iz e  being made in  the  l a s t  ca se . A ll th e  o r ­
gans were p a le ,  though w ith  marked m o tt l in g  due to  a l t e r n a t i n g  
a rea s  of co n g es tio n  and f a t t y  change. In  one in s ta n c e  the  
f a t t y  m a te r ia l  i n  the  c o r t i c e s  had a p e c u l ia r  g l i s t e n in g  y e l ­
lowish appearance su g g es tiv e  o f  myelin, and the capsu les  in  
t h i s  case s t r ip p e d  w ith  s l i g h t  d i f f i c u l t y  le a v in g  a r a th e r  
i r r e g u l a r  s u r fa c e .  Some b lu r r in g  or i r r e g u l a r i t y  o f  th e  oor- 
t i c a l  markings was p re se n t  in  th e  o th e r  k idneys.
One case remains to  be cons idered  - th a t  o f  a g i r l ,
9 yea rs  of age, w ith  w idespread n e c ro s is  o f  the  tu b u la r  e p i ­
the lium  in  a d d i t io n  to  a marked inflam m atory l e s io n  in  the  
g lo m eru li .  The kidneys here  were sm all,  pa le  and extrem ely  
s o f t /
s o f t  and f labby , w ith  lo s s  o f  dem arcation  between co r te x  and 
m edulla.
On rev iew ing  th e  naked-eye appearance of the  whole 
s e r i e s  o f  37 cases  of  acu te  n e p h r i t i s  i t  i s  ev iden t t h a t ,  
except fo r  the  few cases  o f  haemorrhagic n e p h r i t i s  where the 
kidneys were c lo s e ly  s im i la r  in  appearance and were obviously  
p a th o lo g ic a l ,  no t y p ic a l  p ic tu r e  was p re se n t  in  the  e n t i r e  
group pathognomonic fo r  acu te  n e p h r i t i s ,  thus en ab ling  d iag ­
n o s is  to  be made on macroscopic exam ination a lo n e . In  
s e v e ra l  in s ta n c e s ,  indeed , th e  sw ollen, p a le ,  and m ottled  
c o r te x  was su g g es tiv e  o f  a subacute r a th e r  th a n  o f  an acu te  
le s io n  and in  2 oases the  f i n e l y  g ra n u la r  su r fa c e  might have 
been cons idered  in d ic a t iv e  o f  a s t i l l  more chron ic  le s io n .
In  some k idneys th e  s e a t  o f  an e a r ly  l e s i o n , t h e r e  was only 
very  s l i g h t  d ep a r tu re  from th e  normal. Thus, in  a case ob­
served r e c e n t ly ,  where the  p a t i e n t  was adm itted  moribund w ith  
a h i s t o r y  o f  one d a y 's  i l l n e s s ,  the  kidneys were normal in  
s i z e  and shape, th e  markings were no t d i s t o r t e d ,  th e re  was 
no noteworthy co n g es tio n , and th e  only  abnormal f e a tu re  in  
the  organs was th e  f a c t  th a t  t h e i r  co n s is ten ce  was r a th e r  
f irm er  and more e l a s t i c  th an  u s u a l .  The u n r e l i a b i l i t y  fo r  
d ia g n o s t ic  purposes o f  th e  naked-eye appearance o f  th e  kidneys 
both in  ju v e n i le  and a d u l t  n e p h r i t i s  has been r e p e a te d ly  em­
phasized  in  the  l i t e r a t u r e .  C arpenter (1905) d e s c r ib in g  the  
kidneys of  a s y p h i l i t i c  in f a n t  s t a t e s  "There i s  no doubt th a t  
i n f a n t i l e /
i n f a n t i l e  kidneys may be s e r io u s ly  d ise a se d ,  and y e t not show
any p a th o lo g ic a l  changes whatever to  th e  naked-eye, and these
would th e re fo r e  a t  au topsy  be deemed normal and recorded  as such.
I t  fo l lo w s , th e r e fo r e ,  th a t  th e se  organs cannot be pronounced
sound on mere o cu la r  in s p e c t io n  a t  post-m ortem .” Various o ther
w r i t e r s  support t h i s  view i n  d e s c r ib in g  s y p h i l i t i c  r e n a l  le s io n s
i n  i n f a n t s .  Abt (1924) f in d s  t h a t  in  mild g lo m e ru lo -n e p h r i t is
in  c h i ld re n ,  the  kidneys on naked-eye exam ination may not d i f f e r
from the  normal. D ealing w ith  a d u l t  p a t i e n t s  Volhard and Fahr
(1914) d e sc r ib e  the  k idneys in  the  f i r s t  s tag e  of glomerulo-
p ic tu re
n e p h r i t i s  as showing no th ing  c h a r a c t e r i s t i c  w hile the  /  i s  Very 
v a r i a b le .  Shaw Dunn and McKee (1917) i n  ca ses  of war n e p h r i t i s  
found ohangfc from the  normal s l i g h t .  Kaufmann (1924) and Muir 
(1933) agree t h a t  th e re  may be no observab le  macroscopic le s io n  
in  e a r ly  ca se s ,  and R u s se l l  (1929) co n s id e rs  t h a t  the  naked-eye 
appearance in  B r ig h t 's  d ise a se  i s  not only unsa fe  as a guide 
to  p a th o lo g ic a l  changes in  th e  k idney, but may even be mis­
le a d in g ,  a s im i la r  macroscopic appearance r e p re s e n t in g  le s io n s  
of e n t i r e l y  d i f f e r e n t  n a tu re  h i s t o l o g i c a l l y .  H adfie ld  and 
Garrod (1932) sum up th e  m a tte r  in  s t a t i n g  "A ll modern work 
shows th a t  no r e l i a n c e  can be p laced  on the  naked-eye appear­
ance of th e  k idney, red n ess  or p a l lo r  f r e q u e n t ly  being due to  
th e  presence or absence o f  h e a r t  f a i l u r e ,  and la rg e  normal k id ­
neys o f te n  showing unsuspeoted, w idespread inflam m atory change 
or even amyloid d e g e n e ra t io n ."
KOTS Oil THE HISTOLOGY OF THE KIDKEY IK THE CHILD.
Before proceeding to  d e sc r ib e  the  m icroscopic changes 
in  kidneys th e  s e a t  o f  n e p h r i t i s ,  i t  would be w ell  to  d escr ibe  
s h o r t ly  th e  h i s t o l o g i c a l  f e a tu r e s  in  the  normal c h i l d ' s  k idney. 
In  the  f i r s t  p la c e , th e  organ a t  b i r t h  p re se n ts  some s p e c ia l  
f e a tu r e s ,  and changes take  p lace  w ith  in c re a s in g  development 
t i l l  an appearance i s  reached in  o ld e r  c h i ld re n  which approx i­
mates c lo s e ly  to  t h a t  in  a d u l t s .  Since th e  h i s t o l o g i c a l  p ic tu re  
v a r ie s  somewhat a t  d i f f e r e n t  ages, i t  was found ad v isab le  in  
the  course of m icroscopic s tudy  of kidney s e c t io n s  to  group 
th e se  to g e th e r  accord ing  to  the age of th e  p a t i e n t s .  A b e t t e r  
id e a  of th e  normal appearance was th u s  ob ta ined , and s l i g h t  
degrees o f p a th o lo g ic a l  change were more r e a d i ly  recogn ised  
a t  v a r io u s  ages between b i r t h  and puberty , than  by a ttem p tin g  
to  compare the  kidneys of in f a n t s  w ith  those  of o ld e r  c h i ld re n .  
Perhaps the  most s t r i k i n g  f e a tu re  in  th e  kidneys o f  in f a n t s  
im m ediately a f t e r  b i r t h  i s  th e  crowded appearance of the 
g lo m eru li ,  which appear unduly numerous because they  l i e  c lo se  
to g e th e r  as a r e s u l t  o f  the r e l a t i v e l y  unexpanded s t a t e  o f  
th e  convoluted tu b u le s ,w h ich  a re  o f  very  narrow c a l ib r e  w ith  
ep i th e l iu m  o f  r a th e r  o u b ic a l  ty p e ,  while th e  c o l l e c t in g  tu b ­
u le s  resem ble more c lo s e ly  those  in  a d u l t s .  Corresponding to  
the  sm all s iz e  o f  th e  s e c r e t in g  tu b u le s ,  the  r e n a l  c o r te x  in  
in f a n t s  i s  narrow, sometimes s t r i k i n g l y  s o , i n  r e l a t i o n  to  the  
m edu lla ry /
m edullary p o r t io n .  F o e ta l  lo b u la t io n  i s  o f te n  marked on naked- 
eye exam ination o f  the  k idney, th u s  in d ic a t in g  the  development 
of  i t s  s e c r e to ry  p o r t io n  in  groups around a tu b a l  stem, F razer
(1931). Another notew orthy f e a tu re  observed m ic ro sco p ic a lly  
i n  i n f a n t i l e  k idneys i s  the  marked prominence of  the  e p i t h e l i a l  
la y e r  covering  th e  g lom eru lar  t u f t s .  The c e l l s  a re  cu b ic a l ,  
w ith  a r e l a t i v e l y  l a r g e ,d a r k ly - s t a in i n g  n u c leu s .  The s t r i k in g  
appearance of t h i s  ep i th e l iu m  has been po in ted  out by R u sse ll  
(1929). The e p i th e l iu m  l in in g  the  capsu le  of  Bowman though 
h igher  than  in  a d u l ts  i s  l e s s  conspicuous th an  th a t  covering  
the  t u f t .  The g lom eru lar  c a p i l l a r i e s  are  ex trem ely  th in -  
w alled , being formed by a la y e r  o f  endothelium  r e s t i n g  on a 
d e l i c a t e  basement membrane. A f re q u en t  f in d in g  in  i n f a n t i l e  
k idneys i s  the  p resence o f  a v a r ia b le  number o f  u n r ip e  glomer­
u l i  in  the  s u p e r f i c i a l  c o r te x  im m ediately  under the  cap su le .  
There i s  no a c tu a l  "neogenio zone” as i n  f o e t a l  k idneys , s e v e ra l  
of which, a t  d i f f e r e n t  p e r io d s  of development, have been exam­
ined  fo r  comparison, but i s o l a t e d  g lom eru li a re  d i s t i n c t l y  
immature, appearing  e i t h e r  as sm all r o s e t t e - l i k e  s t r u c tu r e s  
no t ye t v a s c u la r i s e d ,  or as tu b u le s  l in e d  w ith  th e  c h a ra c te r ­
i s t i c  c u b ic a l  d a r k ly - s ta in in g  c e l l s .  These tu b u le s  are  some­
tim es seen  in  th e  a c tu a l  p ro cess  o f  c o i l in g  to  form the  
r o s e t t e s  mentioned above. The presence  o f  such s t r u c t u r e s  in  
sm all numbers appears to  be normal s in c e  i t  wee. f r e q u e n t ly  
found i n  th e  kidneys o f  in f a n t s  dying o f  some acu te  in f e c t io n  
i n /
in  whom th e re  was no su sp ic io n  of a s y p h i l i t i c  t a i n t .  I t  does 
not appear to  c o n s t i tu t e  the  r e t a r d a t io n  in  development d e s c r ib ­
ed by Stroebe (1891), S toerk  (1901), and Cassel (1904), among 
o th e r  German w r i t e r s ,  who found a neogenic zone s t i l l  p re se n t  
a f t e r  b i r t h  and a t t r i b u t e d  de lay  in  r e n a l  development to  th e  
a c t io n  of the s y p h i l i t i c  v i r u s .  Such premature g lom eru li were 
most common under 6 months and t h e r e a f t e r  became p ro g re s s iv e ly  
fewer, though an o cc as io n a l  in d iv id u a l  example might s t i l l  be 
found a f t e r  the  end of in fan c y . Volhard and Fahr indeed , 
found s in g le  g lom eru li of embryonic type  even in  a boy 9 years  
o ld . Another abnorm ality  noted in  th e  kidneys of in f a n t s  was 
the  presence of s in g le  h y a l in is e d  g lom eru li s im i la r  to  those  
seen in  a d u l t  ischaem ic g lom eru lar a tro p h y . Such g lom eru li 
occurred  a ls o  a t  tim es in  sm all g roups, arranged  one above the  
o th e r ,  as i f  they  derived  t h e i r  b lood supply from th e  same 
a r t e r i o l e .  The a f f e r e n t  b ranches t o  th e se  g lom eru li  occasion ­
a l l y  seen in  s e c t io n ,  appeared to  have s l i g h t l y  th ickened  w a lls .  
Narrow s t ra n d s  of  connective  t i s s u e  corresponding  to  th e  d i s ­
t r i b u t i o n  o f  such groups of h y a l in e  g lom eru li  were p re se n t ,  in  
a d d i t io n  to  sm all c e l l u l a r  ex u d a tes , c o n s is t in g  c h i e f ly  of  
round and plasma c e l l s .  One case in  p a r t i c u l a r  appeared to  
throw l i g h t  on the  n a tu re  of  t h i s  d eg en e ra tiv e  p rocess  a f f e c t ­
in g , i t  must be emphasized, only  a very  o ccas io n a l s in g le  
g lom eru lus , or small group of g lo m e ru l i .  The p a t i e n t  in  q u e s t io n  
was a c h i ld ,  14 months o f  age, s u f f e r in g  from anaemia, whose 
k id n ey s /
kidneys a t  au topsy  showed no l e s io n  beyond p a l lo r .  H is to lo g i­
c a l l y  the  organs appeared normal fo r  th is  age, the  convoluted 
tu b u le s  having expanded, and th e  g lom eru li having l o s t  t h e i r  
p e c u l ia r  i n f a n t i l e  c h a ra c te r .  In  a few f o c i ,  however, the  appear­
ances resembled e x a c t ly  those  of a kidney im m ediately a f t e r  
b i r t h ,  sm all,  p r im i t iv e  g lom eru li covered by a prominent e p i ­
t h e l i a l  l a y e r ,  ly in g  c lo se  to g e th e r ,  a long  w ith  g lom erular 
an lag e , some s t i l l  in  the  u n c o i le d  tu b u la r  s ta g e .  Some o f  
th e se  p r im it iv e  M alpighian bodies were undergoing s c l e r o s i s  
w ith  th ickened  ca p su le ,  adhesions between capsu le  and t u f t ,  
and p e r i-g lo m e ru la r  f i b r o s i s .  Nothing s im i la r  was seen in  the  
surrounding  fu l ly -d e v e lo p e d  s tru c tu re s . ,  I t  would th e re fo re  
appear t h a t  such immature g lom eru li a re  p a r t i c u l a r l y  prone to  
d eg en era tiv e  changes, th e  a r t e r i a l  tw igs a lso  from which they  
d e r iv e  t h e i r  blood supply being p o s s ib ly  h y p o p la s t ic .  A fter  
the  f i r s t  few months of l i f e  th e  g lom eru li and tu b u le s  gradu­
a l l y  expand, the  e p i th e l iu m  becoming f l a t t e n e d  in  th e  p ro cess .  
P r im it iv e  s t r u c t u r e s  become more and more r a r e ;  and h y a l in is e d  
g lom eru li a lso  d isa p p e a r ,  a p p a re n tly  as the  r e s u l t  of complete 
a b so rp t io n .  T ra n s i t io n  to  th e  a d u l t  type i s  g rad u a l ,  th e  e p i­
th e liu m  covering  the  t u f t s  rem ain ing  r e l a t i v e l y  h igh , and the  
c a p i l l a r y  w a lls  d e l i c a te  in  s t r u c t u r e  fo r  some co n s id e rab le  
time a f t e r  th e  kidney has l o s t  i t s  i n f a n t i l e  c h a r a c t e r i s t i c s .
HAEMORRHAGIC NEPHRITIS.
I t  was thought ad v isab le  to  p lace  the  haemorrhagic 
c a ses ,  though few in  number, in  a group by them selves, s ince  
haemorrhagic n e p h r i t i s ,  according  to  re c e n t  work, i s  a type 
which, though not e x c lu s iv e ly  confined  to  c h i ld re n ,  i s  very  much 
more p re v a le n t  among them than  among a d u l ts ,  and when i t  does 
occur a f t e r  puberty , i s  g e n e ra l ly  found in  com parative ly  young 
peop le . Thus Bennett (1919) in  h is  s tudy  o f  war n e p h r i t i s  came 
ac ross  a number of p a t i e n t s  w ith  n e p h r i t i s  o f  haemorrhagic type , 
i n  whom, as in  c h i ld re n ,  g ro ss  haem aturia  was the  ou ts tand ing  
f e a tu r e ,  th e  u r in e  in  th e  e a r ly  s ta g es  being o f  the colour of 
a r t e r i a l  blood, while oedema was s l i g h t  or ab sen t,  and c a s ts  
were only o c c a s io n a l ly  p r e s e n t .  The average age of  the  in d iv ­
id u a ls  w ith  t h i s  form o f  n e p h r i t i s  was much l e s s  than  th a t  of 
p a t i e n t s  w ith  th e  o rd in a ry  exudative  ty p e . H i l l  (1919), one of  
the f i r s t  to  d esc r ib e  t h i s  haemorrhagic type of n e p h r i t i s ,  found 
i t  th e  most common form o f  renal l e s io n  in  childhood, and e s p e c i­
a l l y  l i k e l y  to  fo llow  t o n s i l l i t i s .  According to  h is  d e s c r ip t io n ,  
haemorrhagic n e p h r i t i s  i s  c h a ra c te r i s e d  by th e  presence of  abun­
dant blood in  the  u r in e ,  w ith  only a moderate amount of  albumin 
and a very  few c a s t s .  The l a t t e r  may be ab sen t,  indeed, in  one 
or more specimens^ and co n s id e rab le  numbers of pus c e l l s  and 
round k idney c e l l s  may be p re s e n t .  The c h i ld  i s  not very  i l l ,  
w ith  l i t t l e  tendency to  su p p ress io n  of u r in e  or to  ur&emia, and 
p rognosis  i s  good, th e  p rocess  ten d in g  towards reco v ery , though 
o c c a s io n a l ly /
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o c c a s io n a l ly  chronic n e p h r i t i s  may develop. I t  i s  r a r e  fo r  a 
f a t a l  te rm in a t io n  to  tak e  p lace  in  the acute s ta g e .  The u r in e  
may co n ta in  a few red  blood co rpusc les  and c a s t s  fo r  months, and 
t h a i f i n a l l y  become, and remain, normal. There i s  only moderate 
d im inu tion  of the fu n c t io n a l  ca p ac ity  of the  k idney. On con­
t r a s t i n g  th e  haemorrhagic w ith  th e  exudative  type, the  l a t t e r  i s  ohar- 
oederaa
a c te r i s e d  by/of moderate or severe  degree w ith  moderate albumin­
u r i a ,  and a f a i r  number of blood c e l l s ,  and many c a s ts  in  the  
u r in e .  There i s  always o l ig u r i a  a t  some tim e, c h ie f ly  a t  the  on­
s e t .  The blood p re s su re  i s  always m oderately  e le v a te d ,  and func­
t io n a l  t e s t s  show d im inu tion  of r e n a l  c a p a c ity  bu t w ith  a tendency 
to  reco v e ry . The severe  types  approach more c lo s e ly  th e  a d u l t  
form of th e  d i s e a s e ,  w ith  much oedema, and in  th e  scan ty  u r in e  
abundant albumin and blood, and many g ra n u la r ,  c e l l u l a r  and blood 
c a s t s .  One of th e  most s t r i k i n g  f e a tu r e s  in  H il l» s  haemorrhagic 
cases was the f a c t  t h a t  most of the  c h i ld re n  d id  no t appear very 
i l l ,  no t n e a r ly  so i l l  as a d u l t s  w ith  acu te  n e p h r i t i s .  Of. 49 
cases only 8 could be sa id  t o  be dangerously  i l l ,  and on ly  one 
d ie d .  He emphasizes p a r t i c u l a r l y  th e  f a c t  th a t  haemorrhagic 
n e p h r i t i s  g e n e ra l ly  does not resemble the u su a l  a d u l t  type of 
case . W yllie and M oncrieff (1926) observed 22 cases of acu te  
haemorrhagic n e p h r i t i s  in  3 y ea rs  a t  Great Ormond S t r e e t .  They 
noted th e  sudden appearance of haem atu ria , g e n e ra l ly  a few days 
a f t e r  acu te  or sub -acu te  i n f e c t io n  in  the naso-pharyngeal r e g io n ,  
blood being  abundant and albumin sc an ty ,  and accompanied in  about 
one/
on© t h i r d  of  the  cases  by a few e p i t h e l i a l ,  g ran u la r  or blood 
c a s t s .  They a lso  emphasize th e  s l i g h t  degree of c o n s t i tu t io n a l  
d is tu rb a n ce  and s t a t e  th a t  oedema, i f  p re s e n t ,  i s  l im i te d  to  p u f f ­
in e s s  round the  eyes, though Osman (1925) d e sc r ib e s  an o therw ise 
t y p i c a l  case of  haemorrhagic n e p h r i t i s  w ith  co n s id e rab le  dropsy 
of th e  fa c e ,  arms, and le g s ,  accompanied by s l i g h t  a s c i t e s .  This 
c h i ld ,  a f t e r  d is m is s a l ,  su f fe re d  from r e c u r r e n t  a t ta c k s  o f  haema- 
t u r i a  during  the  nex t 5 y e a rs .  These a t ta c k s  were accompanied 
by m a la ise ,  but oedema never rec u r re d  a f t e r  the  f i r s t  i l l n e s s .
The r e l a t i v e l y  mild c o n s t i t u t i o n a l  d is tu rb a n ce  in  th e  haemorrhagic 
type would appear to  p o in t  to  a fo c a l  n e p h r i t i s  in v o lv in g  a l i m i t ­
ed number of g lo m eru li ,  thus  le av in g  in t a o t  s u f f i c i e n t  r e n a l  u n i t s  
to  m a in ta in  a f a i r  degree of kidney fu n c t io n .  S im ila r ly  the  
acu te  n e p h r i t i s  sometimes a s so c ia te d  w ith  v a r io u s  s e p t ic  p rocesses  
i s  a t  tim es c l i n i c a l l y  s i l e n t ,  being  d iscovered  only a t  au topsy , 
and Shaw Dunn and Thompson (1921) have shown th a t  in  such cases 
th e  le s io n  in  the  kidneys i s  f r e q u e n t ly  f o c a l .  In  acu te  s t r e p t o ­
cocca l e n d o c a rd i t i s  a l s o ,  a fo c a l  l e s io n  in  the kidneys may not 
be suspec ted  during  l i f e .
H is to lo g y  of th e  4 Cases of Haemorrhagic N e p h r i t i s .
The 4 oases  in  t h i s  group, though d e f i n i t e l y  haemorrhagic 
i n  ty p e , s ince  h i s t o l o g i o a l l y  haemorrhage was the s a l i e n t  f e a tu re ,  
and on naked-eye exam ination the  organs were conspicuous from 
t h e i r  deep-red  c o lo u r ,  d i f f e r  from th e  d e s c r ip t io n s  g e n e ra l ly  
given of t h i s  v a r i e t y  o f  n e p h r i t i s  by reason  of th e  f a c t  t h a t  the 
l e s i o n /
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l e s io n  here was d i f fu s e  in s te a d  of f o c a l .  W yllie and M oncrieff 
(1926) b e l iev e  t h a t  while such a le s io n  i s  g e n e ra l ly  fo c a l ,  p ro­
longed in f e c t io n  may r e s u l t  in  the  su p erv en tio n  of a widespread 
g lom erular or c a t a r r h a l  n e p h r i t i s .  A ll 4 cases  showed an essen ­
t i a l l y  s im i la r  h i s t o l o g i c a l  p i c tu r e ,  w ith , in  p r a c t i c a l l y  every  
m icroscopic f i e l d ,  haemorrhage in to  th e  capsu le  of Bowman of 
n e a r ly  every  g lom erulus. The amount of  blood v a r ie d  from a few 
red  c e l l s  to  a massive haemorrhage d is te n d in g  the  cap su la r  space 
in  c r e s c e n t ic  fa sh io n ,  and compressing the g lom eru lar t u f t .
In  most cap su le s  th e  r e d  c e l l s  were a p p a re n tly  f r e s h ly  shed and 
were d i s c r e t e ,  though in  some th e re  was d e f i n i t e  s e p a ra t io n  in to  
serum and ooagulum, and in  a few,even e a r ly  o rg a n is a t io n  of  the 
sm all thrombus. These cases  a f fo rd  c o n f irm a tio n  of the  view 
expressed  by Volhard and Fahr (1914), Shaw Dunn, Haworth and 
Jones (1924), Addis and O liver (1931), and H adfie ld  and Garrod 
(1932), t h a t  in  acu te  n e p h r i t i s  th e  g lom eruli a re  the  source of 
the  blood f r e q u e n t ly  seen in  the lumina of the  tu b u le s  though no 
re d  c e l l s  may be p re se n t  in  the  ca p su la r  sp aces . Apart from 
th e se  s t r i k i n g  haemorrhages, th e  g lom eru li as a whole were en­
la rg e d ,  g e n e ra l ly  to  a moderate degree , w ith  p r o l i f e r a t i o n  o f  
the  c a p i l l a r y  endothelium  and s l i g h t  exudate o f  polymorpho­
n u c lea r  c e l l s  in to  the t u f t s .  In  one of th e  o a s e s ,a  few glom­
e r u l i  showed very  e a r ly  c re s c e n t ic  p r o l i f e r a t i o n  o f  the  c a p su la r  
ep i th e liu m . In  a l l  fou r k idneys , the  s t r i k i n g  f e a tu re  in  the 
tu b u le s  as in  the  g lom eru li was widespread haemorrhage, many of 
t h e /
the  proxim al convoluted tu b u le s  being d is ten d ed  w ith  blood, 
w hile r e l a t i v e l y  few e n t i r e l y  lacked  red  blood co rp u sc le s .  In  
a d d i t io n  to  d i s c r e t e  red  c e l l s  p re se n t  throughout the whole tubu­
l a r  sy s tem ,in c lu d in g  the  c o l l e c t in g  tu b u le s  and the  Ducts of 
B e l l i n i ,  abundant blood c a s ts  were seen  a t  a l l  s ta g e s  o f  forma­
t io n ,  some c o n s is t in g  o f  f r e s h  re d  c e l l s  coagu la ted  by f ib r in o g e n , 
which, accord ing  to  Addis and O liv e r ,  i s  derived  from th e  glom­
e ru lu s  a t  the same time as the  re d  c o rp u sc le s .  In  o th e r  c a s ts  
the  co rp u sc les  had undergone l y s i s ,  the "shadows'only rem aining, 
while in  o th e rs  ag a in , th e re  was complete c e l l u l a r  d i s in te g r a t io n ,  
the c a s t s  being composed of s t ro n g ly  e o s in o p h il  amorphous d e b r is ,  
in  which were in c o rp o ra te d  g ran u les  of  g re e n ish  pigment. in  
th e se  b lo o d -c a s ts  a t  a l l  s ta g e s  a few leu co cy tes  were n a t u r a l ly  
p r e s e n t .  Scanty  c e l l u l a r  c a s t s  d e r iv ed  from desquamated e p i ­
the lium  were a lso  no ted  in  s e v e ra l  o f  th e se  c a se s .  The ep ith e l iu m  
as a whole showed d eg en era tiv e  changes of  a r e l a t i v e l y  mild degree, 
c h i e f ly  o f  the  n a tu re  o f  cloudy sw e ll in g ,  though in  one in s ta n ce  
s l i g h t  h y a lin e  d ro p le t  d eg en era tio n  was noted i n  in d iv id u a l  tu b u l ­
e s .  The e p i th e l iu m  i n  the  tu b u le s  d is tended  w ith  blood was 
d ec id ed ly  f l a t t e n e d .  The i n t e r s t i t i a l  t i s s u e  showed no noteworthy 
d ep a r tu re  from th e  normal i n  2 c a se s .  In  th e  o th e r  2 i t  was the  
s e a t  o f  s l i g h t  oedema, w i th , i n  one o f  th e m ,e a r ly  f i b r o s i s  and a 
very  s l i g h t  polymorphonuclear exudate round some g lom eru li .  Apart 
from in te n s e  engorgement of  the  v e s s e l s ,  no v a scu la r  change was 
noted i n  any ca se .  Frozen s e c t io n s  were examined fo r  f a t  i n  2 
in s ta n c e s ,  i n  bo th , f a t  was n e g l ig ib le  i n  amount.
Histology of 28 Exudative Cases.
H is to lo g ic a l  changes v a r ie d  in  s e v e r i ty  and se v e ra l  
cases were of p a r t i c u l a r  i n t e r e s t ,  as showing the s l i g h t  degree 
of s t r u c t u r a l  damage a c tu a l ly  p re se n t  in  view of the  well-marked 
c l i n i c a l  symptoms. In  one ca se ,  f o r  in s ta n c e ,  th e  p a t i e n t ,  a 
female in f a n t  12 weeks o ld ,  was well u n t i l  a week befo re  admis­
s io n ,  and was brought to  h o s p i t a l  w ith  s l i g h t  oedema, which 
r a p id ly  spread  to  invo lve  the face and e y e l id s ,  lumbar reg io n  
and back, w hile th e  output of u r in e  was dim inished and sp e c i­
mens con ta ined  albumin and c a s t s .  Death occurred  2 weeks a f t e r  
adm ission . At autopsy th e re  was w idespread oedema of th e  ab­
dominal v i s c e r a  and b r a in ,  w ith  e f f u s io n  in to  the  serous sa c s .  
Yet, a p a r t  from desquamation of the  prominent v i s c e r a l  e p i t h e l ­
ium, th e  only  noteworthy l e s io n  in  the  g lo m eru li ,  which were 
not en larged  or unduly c e l l u l a r ,  was marked co n g es tio n , th e  
g lom erular c a p i l l a r i e s  be ing  d is ten d ed  w ith  blood th roughout.
The tu b u la r  changes were r e l a t i v e l y  s l i g h t ,  th e  ep ith e l iu m  being  
r a th e r  f l a t ?w ith  g ran u la r  d e b r is  in  the  lumina of th e  convoluted 
tu b u le s  a long  w ith  red  blood co rpusc les  in  a few, and some hya­
l in e  c a s ts  in  th e  c o l l e c t in g  tu b u le s .
In  a second p a t i e n t ,  an in f a n t  o f  5 months, the  naked- 
eye and h i s t o l o g i c a l  appearances of th e  kidneys c lo s e ly  resembled 
those  j u s t  d e s c r ib e d .  In  t h i s  c h i ld ,  however, no oedema was 
found on c l i n i c a l  exam ination , the  c h ie f  symptom being  i r r i t a ­
b i l i t y  fo llow ed by d row siness , f i n a l l y  p a ss in g  in to  coma a few 
days b efo re  d e a th .  Thus, a l though  in  th e se  2 p a t i e n t s  th e  
k id n ey s /
22.
kidneys were almost e x a c t ly  a l ik e  both macro- and micro­
s c o p ic a l ly ,  the  c l i n i c a l  symptoms were e n t i r e l y  d i f f e r e n t ,  
oedema being the c h ie f  f e a tu re  in  the  f i r s t  case , while no 
t r a c e  of dropsy was seen i n  the  o th e r ,  whose symptoms were en­
t i r e l y  c e r e b ra l .  I t  was a lso  th e  experience o f  Gainsborough
(1932) t h a t  the  kidneys in  2 cases  might have s im i la r  h i s t o l o ­
g ic a l  appearances *though massive oedema, w hile p re se n t  in  the 
one, might be absen t in  the  o th e r .
In  a t h i r d  p a t i e n t  ag a in , a c h i ld  moribund on admis­
s io n ,  w ith a h i s t o r y  of i l l n e s s  of one day’ s d u ra t io n ,  the 
autopsy  f in d in g s  resem bled those  in  case one - w a te r- lo g g in g  
of a l l  th e  serous sacs  and marked oedema of the abdominal 
v i s c e r a  and b ra in .  M icroscopic exam ination  here showed in  con­
t r a s t  to  co n g es tio n  of the  g lom eru lar c a p i l l a r i e s  almost com­
p le te  o c c lu s io n  of most o f  th e s e ,  the  r e s u l t  o f  r a p id  p r o l i f ­
e r a t i o n  of t h e i r  e n d o th e l ia l  l i n in g ,  th e  r a p id ly - d iv id in g  
c e l l s  ly in g  i n  clumps and showing la rg e  i r r e g u la r  hyperchrom­
a t i c  n u c l e i .  The g lom eru li con ta ined  in  a d d i t io n ,  many po ly ­
morphs, and s im i la r  c e l l s  were a lso  p re se n t  i n  sm all numbers 
i n  th e  p e r i -g lo m e ru la r  t i s s u e .
Other two i n f a n t i l e  oases i l l u s t r a t e  f u r th e r  the  g re a t  
d isc rep an cy  p o s s ib le  between the  c l i n i c a l  h i s t o r y  and the  a c tu a l  
f in d in g s  a t  au topsy . The p a t i e n t s  in  q u e s t io n  were two in f a n t s  
o f  approxim ately  the  same age, 22 and 14 days r e s p e c t iv e ly .  One, 
a member of th e  haemorrhagic group, was adm itted  w ith  s n u f f l e s  
and /
and d i f f i c u l t y  in  sucking, w ith  no th ing  in  the  appearance or 
the  h i s t o r y  su g g es tiv e  of a n e p h r i t i c  c o n d i t io n ,  beyond the 
f a c t ,  s t a t e d  by the mother, t h a t  the c h i ld  had been p ass in g  very 
l i t t l e  u r in e .  The o th e r  in f a n t  was oedematous, and the h is to r y  
on adm ission was one of complete a n u r ia  of 3 days' d u ra t io n .
A few drops of u r in e  o b ta ined  by c a th e te r  showed abundant a l ­
bumin and the  c h i ld  had s e v e ra l  convulsive  s e iz u re s  while in  
h o s p i t a l .  In  the form er, the  kidneys a t  au topsy  were s t r i k in g  
in  appearance, even on naked-eye examination^from enlargement and 
marked co n g es tio n , and m ic ro sc o p ic a lly  were th e  s e a t  o f  severe 
d i f fu s e  haemorrhagic n e p h r i t i s .  In  the  l a t t e r ,  a very  narrow 
c o r te x  was the  only abnormal f e a t u r e ,  m acrosoopioally , and se c ­
t io n s  showed a kidney p e r f e c t l y  normal fo r  the  c h i l d ' s  age except 
fo r  the presence in  th e  convoluted  tu b u le s  of a f a i r  amount of  
n e u t r a l  f a t .  Bruning and Schwalbe (1913) found l ik e w ise ,  i n  
many cases , d isc repancy  between the m icroscopic  f in d in g s  and the  
c l i n i c a l  symptoms, and were o f te n  a s to n ish e d  a t  the  s l i g h t  
h i s t o l o g i c a l  changes in  kidneys w ith  severe  c l i n i c a l  m an ife s ta ­
t io n s ,  and v ice  v e r sa .
Another ca se ,  t h a t  of a female c h i ld  9 years  o f  age, 
m e rits  a more d e t a i l e d  d e s c r ip t io n .  The p a t i e n t ,  who was very  
la rg e  and s to u t  fo r  her age, was adm itted  w ith  a s l ip p e d  l e f t  
fem oral e p ip h y s is  when, i n  a d d i t io n ,  d y s p i tu i ta r i s m  was d iag ­
nosed. M anipulation  was tw ice performed under e th e r  on 15/8 /31  
and 19/8 /31  and a Thomas's s p l i n t  was a p p l ied . The c h i ld  was 
a p p a re n t ly /
a p p a re n t ly  in  good h e a l th ,  when she became s ic k  and vomited, and 
died suddenly on 6/11/31 a f t e r  s e v e ra l  s im ila r  a t ta c k s  of vomit­
in g  w ithou t p a in .  S l ig h t  in t e r m i t t e n t  a lbum inuria  had been 
p re se n t  during  the  c h i l d ' s  s ta y  in  h o s p i t a l ,  though t h i s  f a c t  
was e l i c i t e d  only on s p e c ia l  enqu iry , and had e v id e n t ly  no t 
been pronounced enough to  focus a t t e n t io n  on the k idneys. Other­
wise th e re  was no th in g  in  the h i s t o r y  or in  the appearance of  
th e  p a t i e n t  to  suggest a r e n a l  l e s io n .  On naked-eye appearance 
the kidneys were sm all,  compared w ith  th e  o the r  abdominal 
v i s c e r a ,  and s t r i k i n g l y  s o f t  and f la b b y . Both organs were 
p a le ,  in c lu d in g  the  pyramids, and dem arcation between c o r te x  
and medulla was l o s t .  The c o r te x  showed w h it is h  a rea s  w ith 
some more opaque yellow ish  f o c i  a l t e r n a t i n g  w ith  red d ish  s t re a k s  
and s p o ts .  The ca p su le s  were not th ick en ed , and s t r ip p e d  w ith  
ease , le av in g  a v a r ie g a te d  yellow ish  su r fa c e  m ottled  w ith  re d .  
The r e n a l  pe lves  were normal.
H is to lo g y . S ec tio n s  o f  the th y ro id ,  p i t u i t a r y ,  and su p ra ren a l 
g lands were f re e  from any evidence of d ise a se  on m icroscopic 
exam ination . The kidneys p resen ted  a s t r i k i n g  p ic tu re  o f  com­
bined  g lom erular and tu b u la r  involvem ent. The g lom eru li w ith ­
out ex cep tio n  were g r e a t ly  en la rg ed , w ith  e n d o th e l ia l  p r o l i f e r ­
a t io n  and polymorphonuclear i n f i l t r a t i o n .  In  a d d i t io n  an 
ex trem ely  i n t e r e s t i n g  fe a tu re  was the  p resence , w ith in  the  
g lom eru lar c a p i l l a r y  lumina, of long c e l l s  resem bling  endo­
the lium  and a p p a re n t ly  ly in g  f r e e .  In  one s e c t io n ,  an a f f e r e n t  
a r t e r i o l e /
a r t e r i o l e ,  seen  e n te r in g  i t s  co rresponding  glom erulus, con­
ta in e d  w ith in  i t s  lumen c e l l s  o f  t h i s  same ty p e . No p ic tu re  
s im i la r  to  t h i s ,  was seen in  any o the r  case i n  the  whole of 
the p re se n t  s e r i e s ,  though the p resence , w ith in  the  glom erular 
c a p i l l a r i e s ,  of e n d o t h e l i a l - l ik e  c e l l s  has been d escr ib ed  by 
Shaw Dunn and McNee (1917) in  t h e i r  paper on war n e p h r i t i s  
and by von Kahlden (1891). The former au tho rs  d esc r ib e  the 
glom eruli in  t h e i r  cases as en la rged  and c e l l u l a r  w ith  l i t t l e  
or no blood. Many c a p i l l a r y  lo o p s , however, were d i l a te d  and 
con ta ined  numerous n u c lea ted  c e l l s  w ith  oval or f l a t t e n e d  
n u c le i ,  l i k e  e n d o th e l ia  ly in g  c lo se  to g e th e r  i n  a s y n c y t ia l  
arrangem ent, m itoses  sometimes being p re s e n t .  In  such cases 
dyspnoea was a prominent symptom, and a t  au topsy  the  lungs 
were th e  s e a t  o f  an acu te  b ro n c h i t i s  w ith  sw e ll in g  and oedema 
of the  w a lls  o f  the  te rm in a l  b ro n ch io le s  and in fu n d ib u la .  The 
au tho rs  b e l ie v e  th a t  some mild i r r i t a n t  was p re se n t  in  the  
blood stream , and th e y  presume th a t  th e  excess of c e l l s  in  the 
glom erular c a p i l l a r i e s  was de r iv ed  from the w a lls  of system ic 
and pulmonic blood v e s s e ls  damaged by the  c i r c u la to r y  i r r i t a n t .  
Yon Kahlden in  n e p h r i t i s  fo llow ing  measles and a lso  s c a r l e t  
fev e r  found s im i la r  c e l l s ,  resem bling  e n d o th e l ia  the  s e a t  of 
f a t t y  d eg e n e ra tio n , i n  the  g lom eru lar c a p i l l a r y  loops . He 
co n s id e rs  t h a t  such c e l l s  were not a l l  d e r iv e d  from th e  loop 
endothelium  but p a r t l y  from la rg e r  v e s s e l s ,  having reached the 
g lom eru li by the  blood s tream , as in  one case they  were seen
e n te r in g  th e  g lom eru li from the vas a f fe re n s  as in  the  case 
u n d e r /
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under d is c u s s io n .  To r e tu r n  to  th e  l a t t e r ,  the l e s io n  here 
appeared to  be a c u te ,  w ith  only a very  o ccas io n a l s l i g h t  e a r ly  
adhesion  between the  g lom erular t u f t s  and cap su le s  and s l i g h t  
e a r ly  p e r i -g lo m e ru la r  f i b r o s i s  round i s o l a t e d  g lom eru li ,  along 
w ith  a sc a n ty  exudate of  round* plasma and polymorphonuclear 
c e l l s .  The tu b u le s  showed marked degenera tive  changes, whole 
m icroscopic f i e l d s  in  v a r io u s  s e c t io n s  having undergone com­
p le te  n e c ro s is ,  w ith  d isappearance of  the  n u c le i  and c o l la p se  
of a l l  the  c e l l s  in to  the lumina of the  tu b u le s ,  so th a t  only 
the  s l i g h t l y  th ickened  basement membranes remained as la n d ­
marks. The th ic k  Henle loops as w e ll  as the  proximal convolu­
ted  tu b u le s  had s u f fe re d  s e v e re ly .  At p la ces  sc an ty  fo c i  of 
e a r ly  f i b r o b l a s t i c  p r o l i f e r a t i o n  were noted between the  tu b u le s ,  
w ith , in  th e se  a re a s ,  sm all c o l l e c t io n s  of lymphocytes and 
polymorphs. In  the  m edullary p o r t io n  th e re  was some s l i g h t  
f ib ro u s  t i s s u e  in c re a se  though th e  c o l l e c t in g  tu b u le s  were w ell 
p rese rv ed  and showed n u c lea r  s t a in in g ,  thus c o n t r a s t in g  markedly 
w ith  the  a rea s  of complete c o r t i c a l  n e c ro s i s .  The stroma 
showed oedema, i n  a d d i t io n  to  e a r ly  f i b r o s i s .
The post-mortem f in d in g s  in  t h i s  case showed no th ing  
which could throw l i g h t  on th e  extrem ely  p a th o lo g ic a l  s t a t e  of 
the  k idneys , or account fo r  th e  source of the  e n d o th e l ia l  c e l l s  
i n  the  g lom erular c a p i l l a r i e s ,  though from the  extreme degree 
of tu b u la r  n e c ro s is  some to x ic  agent would appear to  have been 
a t  work, which might p o s s ib ly  have damaged th e  v a s c u la r  endo­
th e l iu m /
endothelium  as w ell as the  k idneys . The lungs were th e  se a t  
o f  congestion  and oedema, e a s i l y  accounted fo r  by the co n d it io n  
of  the h e a r t  which was d i l a t e d ,  w ith  p a le ,  s o f t  myocardium, 
a lso  a toxaemic m a n ife s ta t io n .  No pneumonic c o n s o l id a t io n  was 
p r e s e n t .  The stomach and bowel were s l i g h t l y  congested , w ith  
some in c re a se  of the  lymphoid t i s s u e ,  and the  sp leen  was 
s l i g h t l y  en la rg e d .  The l i v e r  showed e a r ly  f a t t y  change. No 
abnorm ality  was observed in  th e  o ther  o rgans.
Cases such as those  j u s t  d esc r ib ed  show the need, so 
o f te n  emphasized in  th e  l i t e r a t u r e ,  fo r  c lo se  c o -o p e ra t io n  
between p a th o lo g is t  and c l i n i c i a n ,  sincethe m icroscopic , l ik e  
the naked-eye appearances, form no r e l i a b l e  guide as to  the 
d u ra t io n  or s e v e r i ty  of the d is e a s e ,  as shown by c l i n i c a l  
symptoms. Thus in  th e  case f i r s t  d esc r ib ed  though th e  i l l ­
ness had l a s t e d  fo r  about 3 weeks and the  p a t ie n t  was w ate r­
logged, the  g lom eru lar le s io n  had not advanced beyond c a p i l l a r y  
co nges tion , w hile  in  th e  t h i r d  in s ta n c e  the  c h i ld  was to  a l l  
appearance w ell u n t i l  the  day b efo re  dea th , though a t  autopsy 
a w ell-m arked, d i f fu s e  g lom eru lar l e s io n  was p re s e n t .  Apart 
from the  6 cases  d esc r ib ed  above ,the  o th e r  acute  glom erular 
le s io n s  can be rough ly  d iv ided  in to  2 groups of m ilder and 
se v e re r  type r e s p e c t iv e ly ,  the  h i s t o lo g i c a l  appearances r e ­
sembling more or l e s s  c lo s e ly  those  d esc r ib ed  as c h a r a c t e r i s t i c  
of acu te  g lo m e ru lo -n e p h r i t is  i n  a d u l t s ,  though in  both groups, 
and p a r t i c u l a r l y  i n  the  f i r s t ,  dea th  r e s u l t e d  i n  a number of 
in s ta n c e s  when the  h i s t o l o g i c a l  changes were s t i l l  com parative ly  
s l i g h t . /
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s l i g h t .  These c o n s is te d  in  moderate enlargement of the glomer- 
u l i jW ith  p r o l i f e r a t i o n  of the  c a p i l l a r y  endothelium , not s u f f i ­
c i e n t  to  cause b lock ing  o f  a l l  th e  c a p i l l a r i e s , s i n c e  many r e ­
mained p a te n t  and even d is ten d ed  w ith  blood. Complete or 
p a r t i a l  lo s s  o f  the  t u f t  e p i th e l iu m , which in  c h i ld re n  qu ick ly  
desquamates i n  any inflam m atory glom erular l e s io n ,  was f re q u e n t­
ly  no ted  in  a d d i t io n .  The capsule o f Bowman was g e n e ra l ly  f re e  
from abnormal co n ten ts  or showed merely s l i g h t  albuminous exu­
d a te ,  a few desquamated e p i t h e l i a l  c e l l s ^ o r  red  blood co rp u sc les .  
Degenerative changes in  th e  tu b u la r  e p i th e liu m  c o n s is te d  of mild 
or severe  cloudy sw e ll in g  w ith  some c e l l  desquamation, sw ollen  
or d i s in te g r a t e d  e p i t h e l i a l  elem ents being p re se n t  in  the 
lumina. A few convoluted  tu b u le s  con ta ined , i n  some cases , 
sm all numbers of  re d  blood co rp u sc le s  though in  no in s tan ce  was 
g ross  haemorrhage no ted , l ik e  t h a t  ooourring  i n  th e  haemorrhagic 
type of n e p h r i t i s .  Beyond a s l i g h t  degree of oedema no abnor­
m a li ty  was seen in  the  i n t e r s t i t i a l  t i s s u e  and th e  blood v e s s e ls  
were normal. The m a jo r i ty  of th e  cases  w ith  h i s t o lo g ic a l  
changes of l e a s t  s e v e r i ty  occurred  in  c h i ld re n  under two y ea rs ,  
such p a t i e n t s  e v id e n t ly  being  l e s s  r e s i s t a n t  to  n e p h r i t i s  and 
succumbing more q u ic k ly  th an  o ld e r  c h i ld re n ,  though the  degree 
o f  i n t e n s i t y  of the  g lom eru lar le s io n  was, however, by no means 
in v a r ia b ly  c o r r e la te d  w ith  th e  age o f  th e  p a t i e n t ,  s in c e ,  in  
the  haemorrhagic group d esc r ib ed  above, th e  m icroscopic appear­
ances were e x a c t ly  s im i la r  in  a l l  4 c a se s ,  though the ages 
v a r ie d /
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v a r ie d  from 22 days to  11 y e a rs .  In  the  rem ainder of th e  acute  
exudative  cases -  those  between th e  ages of 3 and 11 yea rs  -  
the  degree of inflam m atory r e a c t io n  was, on the  whole, more in ­
te n s e .  The g lom eru li were more markedly en larged  and g e n e ra l ly  
d i g i t a t e ,  w ith  g r e a t ly  in c rease d  c e l l u l a r i t y .  The m a jo r i ty  were 
r e l a t i v e l y  b lo o d le s s ,  from e n d o th e l ia l  p r o l i f e r a t i o n  and b lock­
ing  of th e  c a p i l l a r y  lumina, though one or two of th e  loops in  
each t u f t  might remain p a te n t  or even d i l a t e d .  Thrombosis w ith  
h y a l in e  n e c ro s is  of in d iv id u a l  t u f t s  was noted in  only 2 ca ses .  
The covering  v i s c e r a l  e p i t h e l i a l  la y e r  which had l o s t  the 
i n f a n t i l e  c h a ra c te rs  was l a r g e ly  desquamated, in d iv id u a l  c e l l s  
ly in g  f r e e  in  the  capsu le  o f  Bowman along  w ith  scan ty  red  
c e l l s ,  leu co cy tes  o r  albuminous exudate, though the  cap su la r  
space was more o f te n  empty. The stroma of th e  t u f t  showed l i t t l e  
d e p a r tu re  from norm al, beyond s l i g h t  th ic k e n in g  and oedema in  
a few in s ta n c e s ,  while w ith  G allego’s s t a i n  th e re  was no n o te ­
worthy f i b r o s i s  in  the  g re a t  m a jo r i ty  of ca ses .  In  th e  
c h i l d ’ s kidney norm ally  the stroma i s  ex trem ely  scan ty  and 
d e l i c a t e .  The f l a t  c a p su la r  ep i th e l iu m  was g e n e ra l ly  normal, 
but in  a few cases in d iv id u a l  g lom eru li showed very  e a r ly  c r e -  
c e n t ic  th ic k e n in g  w ith  f in e  adhesions between capsu le  and t u f t .  
An ex trem ely  s l i g h t  degree of  p e r i -g lo m e ru la r  f i b r o s i s  w ith  a 
few polymorphs was a r a r e  f in d in g ,  and when i t  d id  occur a f f e c te d  
only s in g le  g lo m eru li .  The s e c r e t in g  tu b u le s  in  th e se  se v e re r  
cases showed d eg e n era tiv e  changes of moderate degree p ro p o r t io n ­
a t e /
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p ro p o r t io n a te  to  g lom erular damage. Addis and O liver (1931) 
co n s id e r  t h a t  th e re  i s  no th ing  s u r p r i s in g  in  the  a s s o c ia t io n  
of  such tu b u la r  d eg en era tio n  w ith  the  inflam matory p rocess in  
the  g lo m eru li .  I t  would be im possib le , in  t h e i r  op in ion , to  
conceive of a l e s io n  l im ite d  to  one or o the r  s t r u c tu r e  in  view 
of the  f a c t  t h a t  th e  kidney c i r c u l a t i o n  i s  flooded by b a c t e r i a l  
to x in s  which a f f e c t  every  element of the  r e n a l  u n i t .  H adfie ld  
and Garrod (1932) b e l ie v e  t h a t  2 combined f a c to r s  come in to  
p la y  in  the p ro d u c tio n  of tu b u la r  d eg en era tio n  - f i r s t ,  the  
f a c t  t h a t  the whole blood supply  o f  each tu b u le  f i r s t  passes 
through the  c a p i l l a r i e s  of the  r e l a t e d  g lom eru lar t u f t ,  and 
second, th a t  to x in  escapes from the  g lom erular c a p i l l a r i e s ,  
a f t e r  having damaged the  l a t t e r ,  in to  th e  tubu les^and  d i r e c t l y  
a f f e c t s  the tu b u la r  ep ith e liu m , rendered  more s u s c e p t ib le  as 
a r e s u l t  of th e  inflam m atory isohaem ia. Gray (1928) f in d s  th a t  
in  the  l a t e r  s ta g e s  of  acu te  g lo m e ru lo -n e p h r i t is  tu b u la r  damage 
becomes p ro g re s s iv e ly  g r e a te r  as the g lom eru lar t u f t s  become 
more permeable to  to x in s ,  s in c e  the  l a t t e r ,  in s te a d  of remain­
ing  co n cen tra ted  i n  the  t u f t  c a p i l l a r i e s ,  d i f fu s e  more and more 
r e a d i ly  in to  th e  tu b u le s .
D egenerative  tu b u la r  changes produced in  the  manner 
d esc r ib ed  above inc luded  cloudy sw e llin g  of moderate or severe  
degree , and v acuo la r  d eg en era tio n , the oytoplasm of such c e l l s  
having a sw ollen , ra rfc fied  and vaouola ted  appearanoe. In  o the r  
in s ta n c e s  th e  e p ith e l iu m  was f l a t  and g ra n u la r ,  and in  the  most 
severe  cases  h y a lin e  d ro p le t  d eg en era tio n  was p re s e n t ,  though 
never/
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never very  w idespread, in v o lv in g  only in d iv id u a l  groups of 
tu b u le s .  These deg en era tiv e  changes a f f e c te d  p r im a r i ly  the 
proxim al convoluted tubules and to  a l e s s  e x te n t  the  th ic k  limbs 
o f  H e n le 's  loop , and t h i s  d i s t r i b u t i o n  agrees w ith  the exper­
ience  of o th e r  workers - Volhard and Fahr (1914), B u sse l l  (1929). 
The former au tho rs  quote the  experim ents of A schoff1 s p u p i l ,  
Suzuki, who in  anim als, dem onstrated the  marked s u s c e p t i b i l i t y  
to  v a r io u s  to x in s  of the proxim al convoluted  tu b u le s ,  ( "Haupt- 
s tucke"  of Oerman w r i te r s )  in  comparison w ith  the  "S ch a lts tu ck e"  
or d i s t a l  convoluted  tu b u le s .
Since most o f  th e se  exudative cases  occurred  e a r ly  in  
the  s e r i e s  only p a r a f f in  b locks were a v a i la b le ,  and exam ination 
fo r  f a t  was n o t c a r r ie d  out except in  a s in g le  in s ta n c e  where 
i t  was ex trem ely  sc an ty , being found only i n  a few s c a t t e r e d  
groups of proxim al convoluted  tu b u le s ,  and o ccu rr ing  in  the 
form of f a i r l y  la rg e  c o a le sc in g  i s o t r o p ic  f a t  d r o p le t s .  No 
f a t  was seen i n  the g lo m eru li ,  i n t e r s t i t i a l  t i s s u e  or c o l l e c t ­
ing tu b u le s .  With reg a rd  to  th e  c o n ten ts  of the  tu b u le s ,  va ry ­
ing numbers o f  red  blood co rp u sc le s  were found in  the  m a jo r i ty  
of the  exudative  o ases , but even when s u f f i c i e n t l y  abundant to  
d is te n d  groups o f  convoluted tu b u le s ,  such b lo o d - f i l l e d  s t r u c ­
tu r e s  were seen only  a t  wide i n t e r v a l s ,  and haemorrhage was 
never a d i f fu s e  and s t r i k i n g  fe a tu re  o f  the  s e c t io n s  as i n  the  
haemorrhagic c a se s ,  and in  many in s ta n c e s  sc an ty  re d  c e l l s  were 
found only a f t e r  se a rch .  leuoooytes  were a lso  sometimes p re se n t
in  the  tu b u le s  in  sm all numbers along w ith  th e  red  c e l l s  or more 
r a r e l y /
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r a r e l y  a lo n e . Casts o f  v a r io u s  types were found in  most cases 
both i n  th e  convolu ted  tu b u le s  and in  the  lower segments o f  the 
r e n a l  u n i t s ,  c h i e f ly  in  the  c o l l e c t in g  tu b u le s  and Ducts of 
B e l l i n i .  These s t r u c tu r e s  were o f  h y a l in e ,  g ra n u la r  or c e l l u l a r  
ty p e , or were composed of blood c e l l s  i n  th e  cases  where haemor­
rhage was most abundant. In  one case th e  la rg e  Ducts o f  B e l l in i  
were packed w ith  lo o s e ly  adheren t d e b r is ,  s im i la r  to  the " re n a l  
f a i l u r e ” c a s t s  o f  Addis and O liv e r . In  a d d i t io n  to  c a s ts ,  c e l l  
d e b r is  and sw ollen  degenerated  c e l l s  were found ly in g  f re e  
w ith in  some tu b u le s .  In  some in s ta n c e s  where the  l in in g  c e l l s  
were s e r io u s ly  damaged, e p i t h e l i a l  r e g e n e ra t io n  could be seen 
ta k in g  p la c e .  In  such tu b u le s ,  i n  c o n t r a s t  to  those  w ith  f l a t ­
tened , g ra n u la r ,  or sw ollen  c e l l s ,  o f te n  w ith  pyknotio n u c le i ,  
the ep i th e l iu m  was o f  h igh  c u b ic a l  type w ith  la rg e  dark ly -
s ta in in g  n u c le i  o c c a s io n a l ly  showing m i to t ic  f ig u r e s .  Owing
theto  re p e a te d  c e l l  d iv is io n /e p i th e l iu m  was not r e g u la r ly  d i s t r i b ­
u te d ,  but tended  to  be heaped up in  i r r e g u l a r  fa sh io n  a t  one 
s id e  of the  tu b u le .  Sometimes the  ep i th e l iu m  was of f l a t t e r  
type and in  such c e l l s  the  nucleus was seen to  p ro je c t  from 
the  c e l l  body. A b e t t e r  example o f  tu b u la r  re g e n e ra t io n  than  
any p re s e n t  i n  t h i s  s e r i e s  w i l l  be d escr ib ed  l a t e r  in  connection  
w ith  a tu b e rc u lo u s  ca se .  The i n t e r s t i t i a l  t i s s u e  was f re e  from 
any notew orthy change in  about one t h i r d  of  these  exudative oases , 
and in  the  rem ainder s l i g h t  oedema was p re se n t  a lo n e , or a s s o c i ­
a ted  i n  some in s ta n c e s  w ith  e a r ly  p r o l i f e r a t i v e  changes, in d ic a te d
t>y/
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by foo i of f i b r o b l a s t i c  fo rm ation  e i t h e r  round the g lom eru li,  
or more d i f f u s e ly  d i s t r i b u t e d ,  along w ith  sm all c e l l u l a r  exudates 
c o n s is t in g  o h ie f ly  o f  round and plasma c e l l s , th o u g h  n e u t ro p h i l  
polymorphs a lso  p a r t i c ip a t e d .  These c e l l  i n f i l t r a t i o n s  were 
o c c a s io n a l ly  arranged  in  s t r a n d s  running from the s u p e r f i c i a l  or 
deep c o r te x  to  the  c o r t ic o -m e d u lla ry  ju n c t io n .  With regard  to  
the T ea se ls  no notew orthy s t r u c t u r a l  A l te r a t io n  was noted in  
any s in g le  in s ta n c e ,  the  only  d ep a rtu re  from normal being i n ­
ten se  v a s c u la r  engorgement i n  some cases ,  w ell seen in  the  i n t e r -  
tu b u la r  c a p i l l a r y  p lex u s , and in  the s t r a i g h t  v e s se ls  i n  the  
medulla.
Before le a v in g  the  h is to lo g y  o f  th e  acute  g lom erular 
group, a rem aining case w i l l  be d esc r ib ed  in  some d e t a i l ,  s ince  
i t  d i f f e r s  from the  r e s t ,  by reason  o f  a p a r t i c u l a r l y  marked 
degree of im m aturity , the  in f a n t  having been born prem ature ly  
a t  7 months. The p a t i e n t ,  male and a tw in , was adm itted  5 weeks 
a f t e r  b i r t h ,  w ith  a h i s t o r y  of f a i l u r e  to  th r iv e ,  wheezing and 
cough. Three days befo re  adm ission he began to  re fu se  feed s .
When brought to  h o s p i t a l ,  r a l e s  were p re se n t  a l l  over the  c h e s t ,  
but th e re  was no d e f i n i t e  d u ln e ss .  He had many a t ta c k s  of 
cyanosis  w ith  p an t in g  r e s p i r a t io n ,w h i l e  in  the  wards, and th e re  
was co n s id e rab le  oedema of the  le g s ,  ch e s t  w all , and back. The 
u r in e  con ta ined  a t r a c e  of albumin. The kidneys have a lre a d y  
been d esc r ib ed  as congested , w ith  a few minute haemorrhages in  
the pyramids on naked-eye exam ination. H is to lo g ic a l ly  the
s t r i k i n g  f e a tu re  was the  presence of a p e r s i s t i n g  "neogenic zone" 
w i th /
w ith  very  p r im it iv e  glom erular anlage a t  d i f f e r e n t  s ta g e s ,  the 
e a r l i e s t  being  re p re se n te d  by branched tu b u la r  s t r u c tu r e s  not 
y e t  c o i le d  to  form g lo m eru li ,  w hile o the r  s im i la r  s t r u c tu r e s  
were p a r t l y  c o i le d ,  and o th e rs  again  were c o i le d  but not ye t 
v a s o u la r is e d .  The r ip e  g lom eru li were o f  i n f a n t i l e  type w ith  
a very  prominent covering  e p i t h e l i a l  la y e r .  The appearances 
thus bore a s t ro n g  resemblance to  a f o e t a l  kidney about the  
seventh  month of development though the embryonic s t r u c tu r e s  
were not q u i te  so abundant in  t h i s  ca se . In  the  "neogenic zone" 
connective  t i s s u e  of f o e t a l  type was s t i l l  p r e s e n t ,  and many of 
the tu b u le s ,  p a r t i c u l a r l y  the  c o l l e c t in g  tu b u le s ,  r e ta in e d  a 
r a th e r  p r im it iv e  type o f  e p i th e l iu m . The mature g lom eruli were 
the  s e a t  of a commencing n e p h r i t i s ,  being  in te n s e ly  congested 
th roughout, while in  some, the capsu le  of Bowman con ta ined  a 
few red  blood co rp u sc les  or degenerated  e p i t h e l i a l  c e l l s .  The 
tu b u le s  were the  s e a t  o f  e a r ly  c a t a r r h a l  change and con tained  
some h y a l in e  m a te r ia l ,  but no blood c e l l s  were found on sea rch ­
ing s e c t io n s .  There was well-m arked oedema o f  the i n t e r s t i t i a l  
t i s s u e ,  and the in t e r t u b u la r  c a p i l l a r y  network was in te n s e ly  
engorged w ith  blood, p a r t i c u l a r l y  a t  the  cortico-m edullary 
ju n c t io n ,  where, on naked-eye ex am in a tio n ,co n g es tio n  was p a r t i c u ­
l a r l y  marked and p e te c h ia l  haemorrhages were p re s e n t .  The o th e r  
le s io n s  found post-mortem were g a s t r o - e n t e r i t i s  and e a r ly  broncho- 
pneumonic c o n s o l id a t io n .  The presence of a "neogenic zone" i n  
t h i s  case could be a t t r i b u t e d  to  the f a c t  t h a t  th e  c h i ld  was born 
p rem atu re ly , befo re  the  kidneys had reached t h e i r  f u l l  develop­
ment.
35.
GENERAL POST-MORTEM FINDINGS IN THE CASES OF 
ACUTE NEPHRITIS.
General post-mortem f in d in g s  and c l i n i c a l  m a n ife s ta t io n s  
in  the  haemorrhagic and acu te  exuda tive  cases of glomerulo­
n e p h r i t i s  w i l l  be d iscu ssed  to g e th e r  s ince  th e se  types a re  
c lo s e ly  s im i la r  except fo r  the  marked haemorrhagic tendency in  
the form er. The few cases of mild g lo m e ru l i t i s  w ith  marked 
tu b u la r  change w i l l  then  be d e a l t  w ith  s e p a ra te ly  s ince  t h i s  
type of le s io n  i s  one of p a r t i c u l a r  i n t e r e s t ,  and the  su b je c t  
of much co n tro v e rsy .
Haemorrhagic Group (4 c a s e s ) .  In  each of the 4 cases of 
acu te  haemorrhagic n e p h r i t i s  some acu te  te rm in a l  in f e c t io n  con­
t r ib u te d  to  b r in g  about the  f a t a l  r e s u l t .  Twice the  le s io n  
involved th e  lungs , a te rm in a l broncho-pneumonia be ing  p re se n t  
in  one in s ta n c e ,  and in  the  o th e r ,  an acu te  b r o n c h i t i s  w ith  
much p u ru le n t  exudate in  th e  main b ro n ch i.  The t h i r d  c h i ld  
developed double acu te  o t i t i s  media w ith  pneumococcal menin­
g i t i s ,  and the  fo u r th  acu te  g a s t r o - e n t e r i t i s .  Subcutaneous 
oedema was no t a f e a tu r e  of th e se  ca se s ,  be ing  p re se n t  in  only 
one in s ta n c e ,  and appearing  c h ie f ly  in  the t i s s u e s  of the  neck 
and forming a sw e ll in g  under the  ch in . This r a th e r  unusual 
s i t e  fo r  oedema i s  r a r e l y  mentioned in  th e  l i t e r a t u r e ,  but 
occurred  in  s e v e ra l  o th e r  cases  in  the  p re se n t  in v e s t ig a t io n .
In  none of these  4 c h i ld re n  had e f fu s io n  taken  p lace  in to  any 
o f /
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of the  serous sa c s ,  though 2 showed marked oedema of the l ive r, and 
one a d ro p s ic a l  c o n d i t io n  of the bowel and sp leen  in  a d d i t io n .
The b r a in  was examined in  2 in s ta n c e s  and was normal in  one 
w hile in  th e  o th e r  pneumococcal m e n in g it is  was p re se n t  a long 
w ith  oedema of the b ra in  substance . Hypertrophy of the l e f t  
v e n t r i c l e  was found in  2 of th e se  p a t i e n t s ,  aged 3 f  and 11 
y ea rs  r e s p e c t iv e ly .
Acute Exudative N e p h r i t is  (28 c a s e s ) .  In  c o n t r a s t  to  the 
haemorrhagic group, widespread oedema was a f req u en t f in d in g  
in  the  exuda tive  cases and involved  th e  subcutaneous t i s s u e s ,  
the serous sa cs ,  th e  in t e r n a l  o rgans, or any one of th e s e ,  to  
a v ary in g  e x te n t .  Subcutaneous oedema was mentioned in  th e  
post-mortem r e p o r t  on 15 of th e se  p a t i e n t s  and was co n fined , 
in  about h a l f , t o  the  lower limbs or f a c e ,  and in  th e  rem ainder 
was w idespread , w ith  more or l e s s  g en e ra l  involvement of th e  
subcutaneous t i s s u e s .  Regarding the  e f fu s io n s  in to  the  serous 
s a c s ,  an excess ive  amount of c l e a r ,  s traw -co lo u red  t ra n su d a te  
was p re se n t  in  the p le u ra e ,  th e  perica rd ium , the  peritoneum , 
or any one of t h e s e , i n  13 in s ta n c e s .  In  o th e r  2 cases the  
e f fu s io n  had become se c o n d a r i ly  in f e c te d ,  and shreds and 
f la k e s  of f i b r i n  were seen in  the  f l u i d .  The serous sacs 
con ta ined  f ra n k  pus in  3 f u r th e r  in s ta n c e s ,  i . e . ,  th e  serous 
sacs were abnormal in  18 cases a l to g e th e r .  In  the rem aining 
10 p a t i e n t s  no abnorm ality  was found in  th e se  c a v i t i e s .  With 
reg a rd  to  the  abdominal v i s c e r a ,  oedema was a lso  of f req u en t 
o c c u rren c e /
occurrence , and involved  the  l i v e r  and sm all bowel in  about 
h a l f  th e  p a t i e n t s ,  and the  sp leen  w ith  r a th e r  l e s s  frequency .
On s e c t io n  of  such d ro p s ic a l  l i v e r s  and sp le e n s ,  th e  cut s u r ­
face  appeared m o is t,  w ith  much exudation  of f l u i d ,  and the  
c o i l s  of bowel were d is ten d ed  and heavy, w ith  watery c o n te n ts .
A c a ta r r h a l  c o n d i t io n  of the mucosa was a freq u en t accompani­
ment.
On tu rn in g  to  the  th o ra c ic  organs oedema of the  lungs 
formed p a r t  of a g e n e ra l is e d  dropsy in  4 in s ta n c e s ,  while 
s l i g h t  degrees of oedema of ca rd iac  type a s s o c ia te d  w ith  a 
f a i l i n g  h e a r t  were of common occurrence . In  the  l a t t e r  type 
congestion  of h y p o s ta t ic  d i s t r i b u t i o n  was p re se n t  in  a d d i t io n  
to  oedema, while in  the form er, th e  w ater-logged  lungs were of 
a pa le  g re y ish -p in k  t i n t .  When g en e ra l  anasarca  was p re s e n t ,  
the  m e d ia s t in a l  t i s s u e s  and thymus were sometimes invo lved .
The b r a in  was examined in  15 of th e se  28 p a t i e n t s  w ith  
exudative  n e p h r i t i s ,  and oedema of th e  c e re b ra l  su b s tan ce , w ith  
ex cess iv e  f l u i d  in  th e  sub-arachnoid  space, was found in  9 , 
congestion  of th e  s u p e r f i c i a l  v e s s e ls  in  one, and in  an o th e r ,  
s u p e r f i c i a l  haemorrhage w ith  p e tec h ia e  s c a t te r e d  throughout 
the  substance of th e  organ. In the  rem aining 4 cases no l e s io n  
was noted on th e  su r fa ce  or in  th e  substance of the  b r a in .
Turning now to  inflam m atory p ro c e s se s ,  r e s p i r a t o r y  com­
p l i c a t i o n s  were p re se n t  in  r a th e r  more than h a l f  the  c a se s ,  
te rm in a l  broncho-pneumonia being  found in  9 , and acu te  bron­
c h i t i s  w ith  congested mucosa and abundant p u ru le n t  exudate in  
t h e /
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th e  main b ro n ch i,  in  o th e r  8 in s ta n c e s .  These r e s p i r a to r y  
le s io n s  occurred  e i t h e r  alone or in  a s s o c ia t io n  w ith  some o ther  
p a th o lo g ic a l  p ro c e s s .  Thus a long w ith  acu te  b ro n c h i t i s  th e re  
was found in  3 cases  p u ru le n t  p le u r i s y  (p re v io u s ly  mentioned 
above in  connection  w ith  the  serous s a c s ) ,  and in  2 of th e s e ,  
e a r ly  p e r i c a r d i t i s  was p re se n t  in  a d d i t io n ,  while the  3rd case 
was a s s o c ia te d  w ith  severe g a s t r o - e n t e r i t i s .  P e r i c a r d i t i s  of 
in s id io u s  onset was found by Barber (1926) a f a i r l y  common 
com plica tion  of n e p h r i t i s  in  childhood. Accompaniments of 
the  9 broncho-pneumonic le s io n s  were acu te  o t i t i s  media in  3 
in s ta n c e s ,  a f f e c t in g  bo th  e a rs  in  2 , and the  l e f t  middle e a r  
only in  the  t h i r d ,  while a f o u r th  case w ith  lung c o n s o l id a t io n  
showed p u ru le n t  p le u r i s y  and p e r i t o n i t i s ,  and a f i f t h  g a s t ro ­
e n t e r i t i s .  P e r i c a r d i t i s  as th e  so le  com plica tion  of n e p h r i t i s  
was found in  one c h i ld ,  p le u r i s y  in  a second, o t i t i s  media in  
a t h i r d ,  and severe  g a s t r o - e n t e r i t i s  in  o th e r  2 p a t i e n t s ,  the 
i n t e s t i n a l  mucosa being  the  se a t  of marked co n g es tio n . Another 
c h i ld  had a s im i la r  l e s io n  w ith  a l e f t  o t i t i s  media in  a d d i t io n .  
In th e  5 rem aining p a t i e n t s  no acu te  inflam matory p rocess  was 
d isc o v e red , bu t in  t h i s  group the  lungs showed in te n s e  conges­
t io n  and oedema a s s o c ia te d  w ith  a f a i l i n g  h e a r t  in  2 ca se s ,  
marked oedema of r e n a l  type in  a t h i r d ,  massive p le u ra l  e f fu s io n  
w ith  c o l la p s e  of the  lungs in  a f o u r th ,  and in  a f i f t h ,  super­
f i c i a l  haemorrhages were p re se n t  over th e  v e r te x  of the b ra in  
w ith  p e te c h ia e  in  i t s  su b s tan ce .
On rev iew ing  th e se  com plica tions  i t  i s  thus seen th a t  no
le s s /
l e s s  than  23 of the  28 cases  o f  acu te  exudative  n e p h r i t i s  (82.14
per  c e n t . )  showed a t  au topsy  some a s s o c ia te d  inflam matory l e s io n ,
while in c lu d in g  the haemorrhagic group 27 out of 32 were involved
•#
(84.37 p er  c e n t . ) .
The r e s p i r a t o r y  t r a c t  had su f fe re d  in  the m a jo r i ty  of 
ca ses ,  w ith  broncho-pneumonia or b ro n c h i t i s  in  no l e s s  than 19 
of th ese  32 p a t i e n t s  (alm ost 60 per c e n t . ) .
S im ila r ly ,  R u sse l l  (1929), found in  11 cases of acu te
n e p h r i t i s  th a t  the  c l i n i c a l  cause of dea th  was re n a l  in s u f f ic ie n c y
in  many cases ,  though t h i s  f a c to r  was g e n e ra l ly  a s s o c ia te d  w ith
o the r  acu te  te rm in a l i n f e c t io n s ,  broncho-pneumonia and lo b a r
pneumonia, acu te  in f e c t io n s  of  the  serous sacs and h e a r t  f a i l u r e
being commonly found at autopsy. Oedema was a lso  frequent, with
or w ithou t a s c i t e s .  Another f a c to r  which may c o n t r ib u te  to  b r in g
about a f a t a l  r e s u l t  i s  a c id o s is ,  which may be of extreme degree .
M a rr io tt  and Howland (1916), Whitney (1917), Cabezon (1932).
B ac te rio logy  o f  the Inflammatory 
Lesions associated. w ith ^ephrTETs.
I t  I s  a well-known f a c t  th a t  n e p h r i t i c  p a t i e n t s  a re  
p a r t i c u l a r l y  s u s c e p t ib le  to  I n f e c t io n s ,  e s p e c i a l ly  th o se  of 
pneumococcal and s t r e p to c o c c a l  n a tu re .  B a c te r ia l  in v e s t ig a ­
t io n s  u n fo r tu n a te ly ,  could  n o t be c a r r ie d  out in  more than  a 
few ca ses .  In  4 in s ta n c e s  pus from one or bo th  middle ears  
was examined and showed pneumococci alone in  2 in s ta n c e s ,  
pneumococci and s t r e p to c o c c i  to g e th e r  in  a 3 rd , and s t r e p t o ­
cocc i w ith  sh o r t  Gram-negative b a c i l l i  in  a 4 th .  In  the  f la k e s  
of f i b r i n  from the  s in g le  case of  p e r i t o n i t i s  sh o r t-ch a in ed  
s t r e p to c o c c i /
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s t r e p to c o c c i  were p re se n t  in  enormous numbers, and in  one case 
of p e r i c a r d i t i s ,  scan ty  pneumococci were p re se n t  in  f ilm s of 
the  exudate .
Cardiac F indings in  the  28 Exudative C ases .
I t  i s  now recogn ised  th a t  even in  the  young c h i ld  
the  su b je c t  of acu te  n e p h r i t i s ,  c a rd iac  hypertrophy a s so c ia te d  
w ith  r i s e  in  blood p re s s u re ,  may be found to  a h i th e r t o  u nsuspec t­
ed e x te n t ,  and t h i s  f a c t  i s  borne out by the p re se n t  i n v e s t i ­
g a t io n ,  where in  8 in s ta n c e s  s l i g h t  hypertrophy of the l e f t  
v e n t r i c l e  was seen , and in  a 9 th  l e f t  v e n t r i c u la r  hypertrophy 
was combined w ith  d i l a t a t i o n .  The r i g h t  h e a r t  as a whole was 
d i l a t e d  in  4 in s ta n c e s  w ith  hypertrophy of th e  r i g h t  v e n t r i c l e  
in  one of th e s e .  Both v e n t r i c l e s  were d i l a t e d  in  ano ther case 
and the  r i g h t  v e n t r i c l e  alone in  a l a s t  p a t i e n t ,  some abnormal­
i t y  thus being  p re se n t  in  no l e s s  than  15 c a se s .  Concerning 
th e  ages of the 9 c h i ld re n  w ith  l e f t  v e n t r i c u la r  hypertrophy 
th e  youngest was on ly  3 y ea rs  o f  age, one was between 3 and 4, 
f iv e  were between 4 and 5, one was 6 y e a rs ,  and one 11 y ea rs  
of age, and in c lu d in g  th e  haemorrhagic group, where hypertrophy 
of the  l e f t  v e n t r i c l e  was p re se n t  in  2 c h i ld re n  of 3f and 11 
y ea rs  of age r e s p e c t iv e ly ,  1 ^  cases or p r a c t i c a l l y  one th i r d  of 
th e  whole s e r i e s  showed ca rd ia c  hypertrophy .
P e te c h ia l  Haemorrhage.
A f i n a l  f e a tu re  which may be considered  worthy of note 
was th e  p resence a t  autopsy in  5 of th e se  28 c h i ld re n  w ith  
acute  exuda tive  n e p h r i t i s ^ o f  p e te c h ia l  haemorrhages in to  v a r i ­
ous o rgans. (This le s io n  was not found in  any member of the 
haemorrhagic g roup). In one in s ta n c e  pe tech iae  were found 
s c a t te r e d  over the  body and lim bs, and in  the lungs , kidneys 
and i n t e s t i n e s .  A second case showed small haemorrhages under 
the ca rd iac  endothelium , a t h i r d ,  s c a t te r e d  p e tech iae  under 
b o th  the endothelium ,and the  v i s c e r a l  p le u ra e ,  a f o u r th ,  sub- 
p le u r a l  haemorrhages on ly , and in  the  f i f t h  th e se  were p re se n t  
in  the  b r a in  substance , a s so c ia te d  w ith  haemorrhages over 
the  v e r te x .  C a p il la ry  b leed in g  was p r e s e n t ,  t h e r e f o r e ,  in  
co n s id e rab ly  l e s s  than  20 per c e n t ,  of p a t i e n t s  w ith  acu te  
g lo m e ru lo -n e p h r i t is ,  and t h i s  low inc idence  combined w ith  
Rennie fs (1933) s ta tem en t that. 45 cases of acu te  n e p h r i t i s  ex­
amined oph tha lm oscop ica lly  re v e a le d  haemorrhages in  only one 
in s ta n c e ,  would appear to  m i l i t a t e  a g a in s t  the  modern view 
th a t  acu te  n e p h r i t i s  i s  the  r e n a l  m a n ife s ta t io n  of a g e n e ra l ise d  
c a p i l l a r i t i s .
CLINICAL MANIFESTATION S 
Haemorrhagic Group.
Complaint on adm ission (4 haemorrhagic c a s e s ) .
T ra n s ien t sw ellin g  of th e  face  appeared in  one in s ta n c e  
about a month b e fo re  adm ission , but the  c h i ld  appeared w ell 
u n t i l /
u n t i l  3 weeks l a t e r  when headaches, s ic k n e s s ,  vom iting , and 
haem aturia  were r a p id ly  fo llow ed by convulsions and d ea th . In 
a 2nd case th e re  was no th ing  in  the  h i s t o r y  suggestive  of r e n a l  
d is e a se  excep t o l i g u r i a ,  the  in f a n t  having been adm itted  w ith  
a com plaint of s n u f f le s  and d i f f i c u l t y  in  sucking. A th i r d  
c h i ld  developed mumps, oedema of th e  face  appearing  s h o r t ly  
t h e r e a f t e r ,  while the fo u r th  on adm ission gave a h i s t o r y  merely of 
haem aturia  of 10 days* d u ra t io n .
Exudative Cases (2 8 ) .
On rev iew ing  the  c l i n i c a l  h i s t o r i e s  the f i r s t  th in g  to  
a t t r a c t  the  r e la t iv e s *  a t t e n t io n  in  17 of th ese  c h i ld re n  was 
”sw ellingy g e n e ra l ly  of the  f a c e ,  but sometimes of the  le g s  or 
body. This oedema was f r e q u e n t ly  accompanied by a h i s to r y  of 
some u r in a ry  abnorm ality , g e n e ra l ly  o l i g u r i a ,  a s so c ia te d  w ith  
scan ty , h ig h -co lo u red , or red  u r in e ,  though in  a few in s ta n c e s  
i t  was s t a t e d  th a t  the c h i ld  had been p ass in g  more than the  
normal amount of u r in e .  P a te rson  (1926) found in  the Birming­
ham C hildren*s H o sp ita l  t h a t  advice was sought in  the greateup 
m a jo r i ty  of cases fo r  one of two m a n ife s ta t io n s  -  e i t h e r  the  
p ass in g  of red  u r in e ,  or sw e llin g  and p u f f in e s s  of the fa c e .
In  the  p re se n t  s e r i e s ,  the appearance of oedema was f re q u e n t ly  
accompanied, or fo llow ed a t  a sh o r t  i n t e r v a l  by, abdominal pa in  
and vom iting , sometimes so severe  as to  suggest acu te  abdominal 
d i s e a s e .  Sometimes however th e  i l l n e s s  was ushered  in  by an 
a t t a c k  of abdominal pa in  accompanied by s ickness  and vom iting , 
w ith o u t/
45.
w ithout oedema. R u sse ll  (1929) in  h e r  acute  or " a c r i s "  oases 
found abdominal p a in  and vo m itin g ,o r  genera l m ala ise , a f requen t 
com plain t, o f te n  in  a s s o c ia t io n  w ith  a r i s e  in  tem pera tu re , 
while oedema was f r e q u e n t ly  observed in  the  f a c e ,  e y e l id s  or 
leg s  of h er  p a t i e n t s .  In  th e  p re se n t  w r i te r* s  s e r i e s  symptoms 
r e f e r a b le  to  the  r e s p i r a t o r y  t r a c t  were o c c a s io n a lly  the  f i r s t  
m a n ife s ta t io n  of d is e a s e .  Thus, cough and wheezing were men­
tio n e d  as p re c u rso rs  of oedema in  a few in s ta n c e s .  In  one of 
th ese  c h i ld re n  w ith  a r e s p i r a t o r y  l e s io n  a p rev ious a t ta c k  of 
n e p h r i t i s  had been a s so c ia te d  w ith  broncho-pneumonia 6 months 
p re v io u s ly .  With th e  recu rren ce  of pneumonia s h o r t ly  befo re  
d ea th ,  the  u r in e  aga in  became re d .
U rinary  Findings (4 haemorrhagic c a s e s ) .
In 3 of th ese  p a t i e n t s  s u f f i c i e n t  blood was p re se n t  to  
give the  u r in e  a red  co lour  on naked-eye exam ination , and a l ­
bumin was a l s o  p re se n t ,  though only a t r a c e  was d e te c te d  in  one 
in s ta n c e .  In haemorrhagic n e p h r i t i s  albumin i s  f re q u e n t ly  very 
sc a n ty ,  being q u i te  i n s i g n i f i c a n t  in  amount compared w ith  the  
q u a n t i ty  of b lood p r e s e n t .  In  th e se  3 p a t i e n t s ,  m icroscopic 
exam ination  of the  u r in a ry  sediment showed red  and white blood 
co rp u sc les  and c a s t s ,  g e n e ra l ly  e p i t h e l i a l  or h y a l in e .  In 
the  4 th  p a t i e n t ,  22 days o ld ,  o l i g u r i a  was the  only u r in a ry  
abnorm ality  mentioned.
28 Exudative C ases.
In 6 in s ta n c e s  where th e  p a t i e n t s  were adm itted  moribund
and d ied in  a sh o r t  tim e, no in fo rm ation  i s  a v a i la b le  w ith  reg a rd  
t o /
to  the  u r in e .  Of th e  o th e r  22 ca se s ,  in  9 some mention was made 
of the q u a n t i ty  e x c re te d .  Thus, in  one in s ta n c e ,  i t  was s ta te d  
t h a t  th e  amount of u r in e  was v a r i a b le ,  in  ano ther frequency of 
m ic tu r i t io n  was p re se n t  a t  th e  onse t of the  d is e a se  follow ed 
l a t e r  by o l i g u r i a .  Increased  e x c re t io n  or frequency of mic­
t u r i t i o n  was noted in  4 ca ses ,  and scan ty , or very  scan ty , u r in e  
in  3. With reg ard  to  the  presence of abnormal c o n s t i tu e n ts ,  
albumin in  v a ry ing  amount, from a f a in t  t r a c e  to  a heavy p r e c i ­
p i t a t e ,  was found in  a l l  but one of the  22 cases examined. In  
t h i s  l a s t  in s ta n c e  no ward exam ination was performed, the  only 
in fo rm ation  a v a i la b le  being  a r e l a t iv e * s  s ta tem ent th a t  the  
u r in e  had been very scan ty  and h igh  coloured s ince  the  onset 
of the  i l l n e s s .  In  se v e ra l  p a t i e n t s  where th e  u r in e  was exam­
ined d a i ly  f o r  a co n s id e rab le  p e r io d  album inuria  was an almost 
co n s tan t f in d in g .  Blood was p re se n t  on naked-eye exam ination 
in  9 c a se s ,  and on m icroscopic exam ination of the  sediment red  
c e l l s  were found in  o th e r  2. Casts were p re se n t  in  15 cases 
alone or a s s o c ia te d  w ith  e p i t h e l i a l  c e l l s ,  while the l a t t e r  
were o c c a s io n a l ly  seen a lo n e . The c a s ts  were of v a r ie d  type , 
h y a l in e ,  g ra n u la r ,  f a t t y ,  e p i t h e l i a l ,  and blood c a s ts  a l l  
being  mentioned, one or s e v e ra l  v a r i e t i e s  be ing  p re se n t  in  
in d iv id u a l  specimens of u r in e .
B a c te r io lo g ic a l  Examination of the  U r in e .
The u r in e  was examined b a c t e r io lo g i c a l l y  in  4 c a ses ,  
one belong ing  to  the  haemorrhagic group, and 3 to  the  exudative
group. In  th e  former case 2 specimens were c u l tu re d ,  th e  
growth/
growth c o n s is t in g  of coliform  b a c i l l i  (B. Proteus type) and 
staphy loccus a lbus in  bo th . In  the 3 members of th e  exudative 
group, a s a rc in a  was p re se n t  in  f i lm s  and c u l tu re  in  one in ­
s ta n c e ,  and co lifo rm  b a c i l l i  in  the  o th e r  two. These organisms 
were regarded  as contam inations in  every  in s ta n c e .
On co n su lt in g  the  l i t e r a t u r e  on the  b a c te r io lo g y  of the  
u r in e  in  n e p h r i t i s ,  Gray (1928) f in d s  i t  r a r e  to  o b ta in  from 
the  kidneys organisms o th e r  than  probable con tam inations .
”S in c e ,” he s t a t e s ,  ”acu te  or chron ic  se p s is  i s  in  i t s e l f  a 
proved cause of b a c t e r i u r i a ,  a p o s i t iv e  r e s u l t  may do l i t t l e  
more than  e s t a b l i s h  the f a c t  th a t  fo c a l  se p s is  e x i s t s  in  the  
c a s e .” A s im i la r  op in ion  was expressed  by Councilman (1897), 
who, though he i s o l a t e d  pneumococci, s t r e p to c o c c i ,  e t c .  from 
the  kidneys in  18 c a se s ,  considered  these  organisms p a r t  of 
a g en e ra l  3 ep s is ,  and Scheidemandel (1913) i s o l a t e d  s t r e p t o ­
coccus from the  u r in e  in  a number of cases of acu te  n e p h r i t i s ,  
but in  th e se  p a t i e n t s  e i t h e r  a focus of in f e c t io n  or a genera l 
sep ticaem ia  was p re s e n t .  P a terson  and W yllie (1926) obtained  
a n eg a tiv e  r e s u l t  on c u l tu re  of the  u r in e  in  6 cases of  haemor­
rh a g ic  and in  7 of parenchymatous n e p h r i t i s .  Shaw Dunn and 
McNee (1917) in  t h e i r  s tudy  of war n e p h r i t i s  examined the  u r in e  
b a c t e r io lo g i c a l ly  in  35 ca se s .  They found s t r e p to c o c c i  f a i r l y  
f r e q u e n t ly ,  of a type growing lu x u r ia n t ly  on o rd inary  media 
and never pathogenic  to  anim als, bu t as s im i la r  cocc i were 
got in  c o n t ro l  specimens from n o n -n e p h r i t ic  p a t i e n t s ,  the 
au tho rs  a t t a c h  no importance to  them and emphasize the  d i f f i ­
c u l t y /
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d i f f i c u l t y  of o b ta in in g  complete a s e p s is ,  even in  specimens of 
u r in e  taken  w ith  th e  g r e a t e s t  c a re .
Dick and Dick (1915) i n  t h e i r  s e r i e s  of 7 cases of acute, 
and 13 of chron ic  n e p h r i t i s ,  i s o l a t e d  s tap h y lo co cc i and d iph­
th e ro id  b a c i l l i  from both ty p e s ,  but cons idered  these  as normal 
in h a b i ta n ts  of the  u r e th r a .  They ob ta ined  in  a d d i t io n  s t r e p t o ­
cocci 4 tim es from th e  ac u te ,  and 7 tim es from the  chronic  
ca se s ,  a s s o c ia te d  in  both groups w ith  v a r io u s  o ther  Gram- 
p o s i t iv e  and Gram -negative, ae rob ic  and anaerob ic  organisms. 
These au tho rs  found in  a number of the above p a t i e n t s  fo c i  of 
in f e c t io n  w ith  a b a c t e r i a l  f l o r a  s im i la r  to  t h a t  in  th e  u r in e ,  
and they  b e l ie v e  th a t  th e  organisms i n  such fo c i  ga in  en trance  
to  th e  b lood-stream  and are  exc re ted  through the  k idney, pos­
s ib l y  causing  a n e p h r i t i s  i n  the p rocess  of e x c re t io n ,  though 
the kidneys would appear to  be ab le  to  ex c re te  a t  l e a s t  some 
organisms, e . g . ,  B. Typhosus and B. T u b ercu lo s is ,  w ithout show­
ing  any c l i n i c a l  evidence of damage in  the  p ro cess .  According 
to  the g en e ra l  op in ion , i t  would seem th a t  so f a r ,  l i t t l e  in ­
form ation  o f  value w ith  reg a rd  to  the  c a u sa t iv e  organism in  
n e p h r i t i s  has been ob ta ined  from exam ination  of the  u r in e .  
C ereb ra l C om plica tions.
Symptoms su g g e s tin g  a c e re b ra l  com plica tion  were p re se n t  
in  8 exudative  cases  or lo ,  in c lu d in g  the haemorrhagic group, 
and took th e  form o f  in c re a se d  i r r i t a b i l i t y ,  drow siness , con­
v u ls io n s ,  or coma, w ith  nuchal r i g i d i t y  i n  one case where pneu­
mococcal m e n in g it is  occurred  a t  the  end. i n  acu te  n e p h r i t i s
in  c h i ld re n ,  c e r e b ra l  symptoms a re  r e l a t e d  to  a neuro-oedema 
in s t e a d /
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in s te a d  of a neuro-toxaem ia, MacAdam (1933), and of th e se  10 
cases w ith c e re b ra l  symptoms 7 a t  autopsy showed marked oedema 
of the  b r a in ,  one had s u p e r f i c i a l  haemorrhages over the  v e r te x  
w ith  p e te ch ia e  in  th e  b ra in  substance , in  ano ther  the  su rface  
of th e  v e r te x  was markedly congested , while pneumococcal menin­
g i t i s  a s s o c ia te d  w ith  oedema of the  b ra in  substance was found 
in  the  l a s t .  The b r a in  in  o th e r  2 in s ta n c e s  was oedematous, 
though no c e re b ra l  symptoms had been noted during  l i f e .  Aid- 
r i c h  (1931) p r e f e r s  the  name 11 c e re b ra l  com p lica tio n ” t o guraemia" 
fo r  symptoms a r i s in g  during  the course of n e p h r i t i s  in  c h i ld re n ,  
and a t t r i b u t e s  them to  the f a c t  t h a t  the  b r a i n , l i k e  the  o th e r  
t i s s u e s , t a k e s  up w ater and becomes oedematous, th e  water being  
h e ld  in  chemical combination w ith  the b ra in  c e l l s .  The r e s u l t -
n^cve&^ad.
ing  oedema causes i n t r a c r a n i a l  p re s s u re ,  and compensatory r i s e
A
in  blood p re s s u re .  This conception  would appear to  be j u s t i ­
f i e d  by the  r e s u l t s  ob ta ined  on in travenous i n j e c t io n  of mag­
nesium su lp h a te ,  which, accord ing  to  t h i s  a u th o r ,  sh r inks  the 
t i s s u e s  of th e  b r a in  w ith  prompt r e l i e f  of u rg en t c l i n i c a l  
symptoms. He does not b e l ie v e  th a t  magnesium su lp h a te  a c t s  
by withdrawing f l u i d  through the  bowel, s ince  i t  does not cause 
loose  s to o l s  u n t i l  a f t e r  the  d isappearance  of c e re b ra l  symptoms. 
B lackfan and Hamilton (1925) f in d  a p a r a l l e l  between c e re b ra l  
m a n ife s ta t io n s ,  r a i s e d  blood p re s s u re ,  and oedema of the b ra in  
in  the acu te  n e p h r i t i s  of c h i ld re n .  They quote the  work of 
Cushing, who, experim enting  w ith  dogs, found th a t  du ring  com­
p re s s io n  of the b r a in ,  the  a r t e r i a l  p re ssu re  ro se  commensurately 
w ith /
w ith  i n t r a c r a n i a l  p re s s u re ,  in  t h e i r  ca se s ,  c e re b ra l  symptoms 
r e g u la r ly  follow ed in c re a se  in  blood p re s s u re ,  and they  b e l iev e  
th a t  such symptoms can e a s i l y  be exp lained  on the b a s is  o f  c e re ­
b r a l  oedema, w ith  in c re a se  i n  i n t r a c r a n i a l  p re s su re ,  and th a t  
a r t e r i a l  h y p er te n s io n  i s  a t  l e a s t  in  p a r t  the  r e s u l t  o f  c e re b ra l  
oedema. The term  "uraem ia” th e y  consider  m is lead ing , s in ce  
symptoms do not depend on the  r e t e n t io n  of n itro g en o u s  p roduc ts , 
and they  p r e f e r  the  name " c e re b ra l  symptoms in  glomerulo­
n e p h r i t i s . ”
On in v e s t ig a t in g  in  the  p re se n t  s e r i e s  the  r e l a t i o n  be­
tween c e re b ra l  oedema, r i s e  i n  b lo o d -p re ssu re  ( i n  the 9 cases  
where t h i s  was recorded) and symptoms r e f e r a b le  to  the c e n t r a l  
nervous system, oedema of the  b ra in (a s s o o ia te d  in  one in s tan ce  
w ith  pneumococcal m en ing itis)w as found a t  autopsy in  3 of  these  
9 p a t i e n t s .  In  the  meningeal case nuchal r i g i d i t y  was the  
only c l i n i c a l  symptom su g g es tiv e  of an i n t r a c r a n i a l  l e s io n .
Coma was a s s o c ia te d  c l i n i c a l l y  w ith  the  second, w hile in  the 
t h i r d ,  w ith  a s y s t o l i c  p re ssu re  reac h in g  116 mm. of mercury 
th e re  was no th ing  during  l i f e  to  suggest a c e re b ra l  compli­
c a t io n .  In  o th e r  2 p a t i e n t s  where the  s y s t o l i c  blood p re s ­
su re  was 120 and 118 r e s p e c t iv e ly ,  the  b ra in  was no t examined, 
but c l i n i c a l l y ,  the f i r s t  was unconscious w ith  convu lsions, 
and the  second was d e l i r i o u s .  In  the rem aining 3 oases 
w ith  r a i s e d  b lo o d -p re ssu re  th e re  was no su g g es tio n  c l i n i c a l l y  
o f  any c e re b ra l  l e s io n ,  and the b ra in  was not examined p o s t­
mortem. in  5 of 9 oases , however, w ith  r a is e d  blood p re s ­
s u re ,  e i t h e r  c e re b ra l  symptoms or oedema o f  the  b ra in  or a com­
b in a t io n /
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combination of bo th  was observed. The numbers, however, are  
too small to  be of any s ig n i f ic a n c e .
CLINICAL INVESTIGATIONS IK ACUTE NEPHRITIS.
Blood P ressure  and the Cardiac C ond ition .
The blood p re ssu re  was examined in  9 of the  32 combined 
haemorrhagic and exuda tive  ca ses ,  In c lu d in g  2 of the  former and 
7 of the  l a t t e r ,  and the  f ig u re s  ob ta ined  a re  ta b u la te d  along 
w ith  the  normal f ig u re s  fo r  the  v a r io u s  ages as reco rded  by 
Judson and Nicholson (1914), who in v e s t ig a te d  the  blood p re s -  
sure in  a la rg e  s e r i e s  of normal c h i ld re n  between th e  ages of 
3 and 14 y e a r s .  On r e f e r r i n g  to  the ta b le  and comparing the 
r e s u l t s  in  the  n e p h r i t i c  p a t i e n t s  w ith  those  of normal c h i ld re n ,  
a co n s id e rab le  e le v a t io n  of the blood p re ssu re  i s  seen in  a l l  
but one ca se ,  where the s y s to l i c  p re s su re  only i s  reco rded  and 
i s  low. The h ig h e s t  f ig u r e s ,  144 and 140 s y s t o l i c  in  the  s e r ie s  
were found in  c h i ld re n  of 4 j  and 3 y e a rs  r e s p e c t iv e ly .
Cardiac hypertrophy  (diagnosed post-mortem) was a s s o c i ­
a ted  in  7 of th e  9 cases  w ith  r a i s e d  blood p re s s u re ,  as w i l l  
be seen from the  t a b l e .  In one case ( th a t  of the  c h i ld  w ith  a 
blood p re ssu re  of 144 mm. Hg.) th e  h e a r t  was normal, and in  
ano ther p a t i e n t  w ith  h igh  b lo o d -p re ssu re  the  ca rd ia c  co n d it io n  
was not mentioned. In  the  case (w ith  a B.P. of 144) where 
hypertrophy  was a b se n t ,  the i l l n e s s  as in d ic a te d  by c l i n i c a l  
symptoms had l a s t e d  only 1 week, though in  o th e r  2 cases of 
7 ,  and ano ther  of 9 d a y s 1 d u ra t io n ,  the  l e f t  v e n t r i c l e  was d i s ­
t i n c t l y /
d i s t i n c t l y  h y p e r tro p h ied .
According to  Judson and N icho lson’ s f ig u re s  fo r  normal 
c h i ld re n  the  s y s t o l i c  b lood p re ssu re  v a r ie s  from 91 mm. in  the 
4 th  yea r  to  105.5 in  the  1 4 th ,w ith  a slow but g radual r i s e  from 
3 to  10 y e a r s ,  a more abrupt in c re a se  between 10 and 14, 
and ra p id  e le v a t io n  in  the  14 th  year  during  ado lescence . The 
t o t a l  r i s e  between 4 and 14 y ea rs  r e p re s e n ts  only 14 mm. of 
mercury, while the d i a s t o l i c  p re s su re  shows an almost uniform 
le v e l  between th e se  ag es . Wessler (1914) b e l ie v e s  th a t  in  
c h i ld re n  th e re  i s  con s id e rab le  normal v a r i a t io n  in  the b lood- 
p re ssu re  and in  the  op in ion  of Capon (1926) the  em otional d i s ­
tu rbances  f re q u en t in  c h i ld r e n ,o f t e n  ren d er  blood p re ssu re  
e s t im a tio n s  u n r e l i a b le .  Berkeley and Lee (1917) in v e s t ig a te d  
the  blood p re ssu re  in  93 cases of n e p h r i t i s  in  c h i ld re n  between 
2 and 12 y e a r s .  They found o c c a s io n a l ly  marked r i s e  in  the  
blood p re ssu re  in  b o th  acu te  and chron ic  n e p h r i t i s ,  and r e p o r t  
the case of a c h i ld  of  10 y ea rs  w ith  a s y s t o l i c  p re ssu re  
reaoh ing  250 mm. of Hg. A ld r ich  (1931) a lso  r e p o r t s  2 cases 
in  c h i ld re n  w ith  a s y s to l i c  p re ssu re  of 230, and co n s id ers  
th a t  such cases a re  probably  of the  n a tu re  of m alignant nephro­
s c l e r o s i s ,  the  r e s u l t  of g enera l a r t e r i a l  d i s e a s e .  Lennox 
Cordon (1911) a ls o  emphasizes th e  f a c t  th a t  in  the  acu te  neph­
r i t i s  of young c h i ld re n  th e  blood p re ssu re  i s  o f te n  r a i s e d  to  
a marked d eg ree , and a r t e r i a l  h y p e r te n s io n ,s in c e  in  c h i l d r e n , I t  
docurfi only  in  n e p h r i t i s  i s  of g re a t  d ia g n o s t ic  v a lu e .  In H i l l ’ s 
(1919) s e r i e s  he found the  blood p re s su re  more f re q u e n t ly  normal 
th a n /
than  r a i s e d ,  and b e l ie v e s  th a t  in  n e p h r i t i c  c h i ld re n  c i r c u l a ­
to ry  changes both w ith  reg ard  to  ca rd iac  hypertrophy  and 
r a i s e d  blood p re ssu re  a re  not so s t r i k in g  or so im portan t as 
in  a d u l t s .  Nobeoourt (1930) on the o th e r  hand co n s id e rs  the  
c a rd io -v a s c u la r  syndrome more frequen t in  the  c h i ld  th an  in  
the a d u l t ,  s in ce  in  th e  former the  g re a te r  e l a s t i c i t y  o f  the  
ca rd iac  f i b r e s  e x p la in s  th e  ready  d is te n s io n  and r e tu r n  to  
norm al.
Blood C hem istry .
The N on-Pro tein  N itrogen  of the blood was in v e s t ig a te d  
in  6 o f  the  exudative , and one of the  haemorrhagic ca ses .  In  
the  l a t t e r ,  a c h i ld  of 11 y e a rs ,  i t  reached th e  very  high 
f ig u re  of 190 mg. per c e n t ,  and in  th e  o the r  6 the f ig u re  
v a r ie d  between 36 and 62.2 mg. per c e n t . ,  the  normal being 25 
to  50 mg. per c e n t ,  H arr iso n  (1930) and 20.3 to  31.5 (a v e r ­
age 25.9 mg. per c e n t . )  Salvesen  (1926). Though th ese  f ig u re s  
are  es tim a ted  fo r  a d u l ts  they  a re  approxim ately  s im i la r  in  
c h i ld re n .  T i le s to n  and Comfort (1914) b e l ie v e  th a t  th e  e s t i ­
mation of the  t o t a l  N.P.N. i s  o f  the  g r e a t e s t  value in  prog­
n o s is ,  p a r t i c u l a r l y  in  chronic n e p h r i t i s .  P a t i e n t s  w ith 
f ig u re s  over 100, in  t h e i r  in v e s t ig a t io n ,  w ith  one ex cep tio n , 
d id  not l i v e  more th a n  35 days, and in  the  c h i ld  in  the p re se n t  
s e r i e s  w ith  190 mg. per  c e n t ,  of N.P.N. e s t im a t io n  was p e r ­
formed on ly  a few hours before  d ea th . Crawford (1924), on the 
o ther hand, found t h a t  q u a n t i t a t i v e l y  th e  blood u re a  (which 
r e p r e s e n t s /
r e p re s e n ts  the  g re a t  bulk o f  the  t o t a l  N.P.N.) was no guide 
to  p ro g n o s is ,  nor was the  amount p re se n t  commensurate w ith  the 
s e v e r i ty  o f  th e  symptoms in  c h i ld re n  f i r s t  coming under obser­
v a t io n  i n  u raem ia. In  one case adm itted  w ith  a h i s t o r y  of 
headaches, and vom iting , though the  blood u re a  reached the 
high f ig u re  of 208 mg. per c e n t ,  the  p a t i e n t  was w ell  in  6 
weeks. In  ano ther of her p a t i e n t s  w ith  convulsions and coma, 
the  blood u re a  was only 66 mg. per c e n t . ,  and a 3rd s im ila r  
case had a normal blood u re a  o f  40 mg. per c e n t .  Other blood 
in v e s t ig a t io n s  c a r r ie d  out in  members of the  p re se n t  s e r i e s ,  
in c lude  e s t im a tio n  o f  the  blood c h o le s te ro l  in  2 p a t i e n t s ,  in  
one of whom i t  was normal (180 mg. per c e n t . )  and in  the  o the r  
s l i g h t l y  r a i s e d  (235 mg. per c e n t . ) .  C a lv in  and Goldberg (1931) 
cons ider  200 mg. per c e n t ,  th e  upper le v e l  of normal in  c h i l ­
d ren . F u rth e r  th e  blood c h lo r id e  was e s t im a te d  in  4 oases and 
was p re se n t  in  amounts of 340, 330 ( i n  2 p a t i e n t s )  and 280 mg. 
per c e n t ,  r e s p e c t iv e ly ,  (normal approxim ately  280 mg. per 
c e n t . ) .  A f u r th e r  r e fe re n c e  w i l l  be made to  blood chem istry  
and r e n a l  e f f i c ie n c y  t e s t s  in  d e a l in g  w ith  th e  10 opera ted  
c a se s ,  as th e se  c h i ld re n  were a l l  in  the  wards fo r  a long 
p e r io d ,  and thus  a f fo rd e d  an o p p o r tu n ity  fo r  thorough i n v e s t i ­
g a t io n .
Ophthalmoscopic Exam ination .
Another c l i n i c a l  in v e s t ig a t io n  c a r r ie d  out was the  
exam ination of the  fundi in  3 p a t i e n t s  w ith  acu te  exudative 
n e p h r i t i s /
n e p h r i t i s ,  when no abnorm ality  was d e tec te d  in  2, and only 
s l i g h t  p a l lo r  o f  the d is c s  in  the t h i r d .  Berkeley and le e  
(1917) s t a t e  th a t  changes in  th e  fundi due to  n e p h r i t i s  are  
very  r a r e  i n  c h i ld re n ,  and H i l l  (1919) b e l ie v e s  th a t  in  c h i l ­
dren w ith  very  high blood p re ssu re  changes in  the fundi may be 
p re s e n t ,  though th e y  a re  not common. Rose Bradford (1908) 
however,found r e t i n a l  changes of  extreme s e v e r i ty  in  young sub­
j e c t s  w ith  n e p h r i t i s ,  and considered  the p rognosis  in  such 
p a t i e n t s  very  grave. In  c o n t r a s t  to  the  f in d in g s  in  adults^ 
where the  inc idence  bo th  of r e n a l  d ise a se  and album inuric
r e t i n i t i s  i s  f a r  g r e a te r  i n  males than  in  females ( i n  the p ro­
chronic
p o r t io n  of 2 to  1 ) ,  o f  a s e r i e s  of 51 oases o f / i n t e r s t i t i a l  
n e p h r i t i s  under 13, quoted by the  above au th o r ,  30 per c e n t ,  
only were boys, and 70 per c e n t ,  g i r l s .  I t  would appear from 
a survey o f  th e  l i t e r a t u r e  on t h i s  p o in t  th a t  r e t i n a l  le s io n s  
in  childhood are  most common in  the  com parative ly  r a r e  cases  
o f m alignant n e p h ro - s c le ro s is  secondary to  g e n e ra l is e d  vascu­
l a r  d ise ase  which resem bles the  a d u l t  type of le s io n  except in  the 
one p a r t i c u l a r  - t h a t  i t s  young v ic tim s are more f r e q u e n t ly  
of the female than  o f  the  male sex .
low powers of R e s is ta n c e  to  D isease  i n  the O h ild .
On rev iew ing  th e  c l i n i c a l  and p a th o lo g ic a l  f in d in g s  in  
the  32 oombined haemorrhagic and exudative  n e p h r i t i c  p a t i e n t s ,  
one of the  most s t r i k i n g  f a c t s  th a t  emerges i s  the extrem ely  
acute course o f  the d is e a se  i n  the  m a jo r i ty  o f  oases - a very  
s h o r t /
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s h o r t  p e r io d  in te rv e n in g  between the onset of c l i n i c a l  mani­
f e s t a t io n s  and the  death  of the  p a t i e n t .  In  the  haemorrhagic 
group (4 cases) the  h i s t o r y  of i l l n e s s  in  each case was only 
of about 3 to  4 weeks1 d u ra t io n  i n  3 in s ta n c e s .  In  the  fo u r th ,  
the p a t i e n t ,  an in f a n t  o f  22 days, had no th ing  in  the  h i s to r y  
to  suggest n e p h r i t i s ,  so i t  i s  im possib le  to  say how soon 
a f t e r  b i r t h  the  kidneys became d ise a se d .  In  the exudative 
group (28 cases)  th e  fu lm in a tin g  n a tu re  of the le s io n  i s  much 
more s t r i k i n g .  Thus, the  whole h i s t o r y  o f  the  i l l n e s s  d id  no t 
exceed 36 hours in  3 o f  the  p a t i e n t s ,  and was even under 24 
hours i n  one of th e s e .  The h i s t o r i e s  of these  c h i ld re n  may 
be cons idered  o f  i n t e r e s t  so a re  d escr ib ed  in d iv id u a l ly .
Case 1 . Male, 6 y e a rs .  The c h i ld ,  a w e l l - b u i l t  and w e ll-  
nourished  boy, appeared w ell on the  morning o f  the  day before  
adm ission and was p lay in g  about as u s u a l .  l a t e r  in  the  day 
he became i l l  and n e p h r i t i s  was d iagnosed, then  p le u r i s y ,  then  
an acu te  abdominal c o n d i t io n .  On adm ission about 10 a.m. the  
fo llo w in g  day he was unconscious and d ied  i n  a few m inutes.
Case 2 . Male, 4 y e a rs .  The c h i ld  appeared w e ll  u n t i l  about 
36 hours before  adm ission  when he f e l l  forward while p lay in g . 
S h o r t ly  a f te rw ard s  e p ig a s t r i c  p a in  and vom iting s e t  in ,  f o l ­
lowed nex t day by vom iting , d ia r rh o e a ,  and co n v u ls io n s . He 
became unconscious and was moribund on adm ission to  h o s p i t a l .
Case 3 . Female, 4% y e a rs .  The p a t i e n t  was a p p a re n tly  in  good 
h e a l t h /
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h e a l th ,  when convulsions began and she was adm itted  to  h o s p i t a l  
in  an unconscious c o n d i t io n  and d ied  in  coma the fo llow ing  day.
Another c h i ld  succumbed a f t e r  an i l l n e s s  of only 2 days1 
d u ra t io n ,  having  been in  a p p a re n t ly  p e r f e c t  h e a l th  p re v io u s ly ,  
while 8 o th e r  c h i ld re n  had been i l l  one week, and 4 two weeks 
ante-mortem. In  o th e r  2 the  i l l n e s s  had l a s t e d  1 month, i n  6 
from 1 to  2 months, and in  one in s ta n c e  n e p h r i t i s ,  e v id e n t ly  
a s so c ia te d  w ith  pneumonia, had begun about 6 months before 
dea th , though th e  n e p h r i t i c  symptoms had d isappeared  to  re c u r  
w ith a second a t ta c k  o f  pneumonia. In  o th e r  3 cases  d a ta  a re  
i n s u f f i c i e n t  fo r  the e s t im a t io n  of the  probable d u ra t io n  of 
the  d is e a s e .  These fu lm in a tin g  cases  i l l u s t r a t e  v e ry  w ell  
the ex trem ely  ra p id  course of the  d ise a se  in  young c h i ld re n ,  
in  whom the  powers of r e s i s ta n c e  are l e s s  developed than  in  
a d u l t s .  Some o th e r  d is e a se s  i n  c h i ld re n  run  a s im i l a r ly  r a p id  
course , n o ta b ly  pneumonia and g a s t r o - e n te r i t i s ,w h e r e  occasion­
a l l y  a f a t a l  te rm in a t io n  i s  reached in  l e s s  than  24 hours from 
th e  onse t of the  d ise a se  symptoms. Pneumonia in  c h i ld re n  i s  
a d ise a se  which i l l u s t r a t e s  w ell  the  in c re a se  in  r e s i s ta n c e  
p a r i  passu w ith  the age of the  c h i ld .  Thus Eros^Gryure and 
Eramar (1931) found th a t  r e l a t i v e l y  n o n -v iru le n t  Group IY 
s t r a i n s  o f  pneumocoooi a re  s u f f i c i e n t  to  cause pneumonia in  
in f a n t s  who have no immunity, whereas one o f  the f ix e d  types 
i s  r e q u ire d  in  o ld e r  ch ild ren ,w ho  have become s l i g h t l y  immun­
ise d  by mild pneumococoal in f e c t io n s .  The t r u t h  o f  t h i s  
s ta te m e n t/
sta tem ent reg a rd in g  pneumococcal in f e c t io n s  i s  borne out by 
Blacklock and G uthrie (1933) who found th a t  o f  140 c h i ld re n  
with pneumonia, 112 were under 3 years of age^and from these  
only 5 .4  per c e n t ,  o f  pneumococoi i s o l a te d  belonged to  the  
f ix ed  ty p es ,  whereas in  the rem aining  28 c h i ld re n  between 3 
and 10 years  the  f ig u re  fo r  f ix e d  types ro se  to  25 per ce n t .
An e a r ly  i n v e s t ig a to r ,  Simmonds (1896) i s o l a te d  B .  pyocyaneus 
in  5 in s ta n c e s  both from the middle ear and from th e  k idney 
in  marasmic in f a n ts ,a n d  he r e f e r s  to  the work o f  Kossel who, 
in v e s t ig a t in g  32 cases  of o t i t i s  media in  i n f a n t s ,  i s o l a t e d  
B .  pyocyaneus 8 tim es from the  middle ear and o c c a s io n a l ly  
a lso  from the  blood. Simmonds agrees  w ith  the l e t t e r ’ s s t a t e ­
ment th a t  B .  pyocyaneus, which i s  g e n e ra l ly  harm less in  a d u l t s ,  
can be h ig h ly  pathogenic  in  c h i ld re n  and p a r t i c u l a r l y  in  i n f a n t s .
Karsner (1908) mentions among o th e r  f a c to r s  s u f f i c i e n t  
to  cause n e p h r i t i s  in  young c h i ld re n  such t r i f l i n g  causes as 
u r ic  ac id  i n f a r c t i o n s ,  and d e p o s i ts  o f  calcium  and haem osiderin  
in  the t i s s u e s .  Blackman and Rake (1932) found acu te  n e p h r i t i s  
of co n s id e rab le  i n t e n s i t y  in  10 per c e n t ,  of 95 in f a n ts  w ith  
pneumococcal in f e c t i o n s ,  though Volhard and Fahr comment on 
the p a u c i ty  of  n e p h r i t i c  com plica tions in  p leuro-pulm onary 
d ise a se s  i n  a d u l t s ,  w hile L y t t le  and Rosenberg (1929) agree 
th a t  n e p h r i t i c  com plica tions  i n  pneumonia a re  r a r e  in  a d u l t s ,  
though not uncommon in  c h i ld re n .
R u s se l l  (1929) i n  speaking o f  acu te  g lo m e ru lo -n e p h r i t is
( " n e p h r i t i s  a c r i s "  in  her nom enclature) s t a t e s  t h a t  in  the 
e a r ly /
57.
e a r ly  s ta g e s  of n e p h r i t i s  the  p a t i e n t s  i n  whom th e  d ise a se  i s  
f a t a l  a re  m ostly  c h i ld re n ,  and she a t t r i b u t e s  t h i s  to  th e  f a c t  
th a t  a d u l t  t i s s u e s  are  more r e s i s t a n t  to  to x in s .
FOUB GASES OF MILD GLOMERULITIS WITH TUBULAR 
CHANGES AS THE FREDOMINAT IN Q LESION.
Case 1 . Female, 26 months. This c h i ld  was adm itted  w ith  a 
h i s to r y  of g e n e ra l ise d  sw e llin g  o f  6 months* d u ra t io n ,  w ith  no 
p rev ious co ld , sore  th r o a t>or o th e r  i l l n e s s  p r io r  to  th e  onset 
of oedema, th e  only  p rev ious i l l n e s s  having been pneumonia a t  
15 months. The mother s t a te d  th a t  along w ith  the  sw e llin g  
th e re  had been in c reased  frequency  of m ic tu r i t io n ,  and the 
u r in e  had been o f  a " d i r t y  brown" co lo u r .  The c h i ld  f i n a l l y  
developed a red  bu lg ing  a re a  i n  the r i g h t  f lan k  and was sen t 
to  h o s p i t a l  as a case of p e r i - n e p h r i t i c  ab scess .  On adm ission 
oedema was g e n e ra l i s e d .  The pharynx was red  and the  t o n s i l s  
la rg e ,  w hile many t e e th  were g ro s s ly  c a r io u s .  The u r in e  con­
ta in e d  abundant albumin and many clumped w hite blood c e l l s ,  
and r a r e  c a s t s  ( type  not s p e c i f i e d ) .  The blood p re ssu re  a 
week before  dea th  was 80 s y s t o l i c ,  and 45 d i a s t o l i c .  The blood 
N.P.N. was 44.4  mg. per c e n t ,  and the  fundi oou li  were normal.
A week l a t e r ,  on th e  day of th e  ch i ld * s  dea th , the  N.P.N. was 
66.6 mg. per c e n t .  Four specimens o f  u r in e  were examined 
while th e  p a t i e n t  remained in  h o s p i t a l .  Albumin was abundant 
though v a r ia b le  i n  amount, but no blood was found in  any sample. 
C a s ts /
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Oasts were found on one occasion  and leu co cy tes  were sometimes 
p re se n t .  At au topsy  the kidneys showed marked m o tt l in g ,  p a r ­
t i c u l a r l y  the  c o r t i c e s ,  due to  in te rm in g lin g  o f  a rea s  o f  f a t t y  
change and co n g e s tio n . There was only s l i g h t  i r r e g u l a r i t y  o f  
the markings. At p la c e s ,  the  f a t t y  m a te r ia l  i n  the  c o r t i c e s  
had a p e c u l ia r  y e l lo w is h ,g l i s te n in g  appearance su gges tive  of  
myelin. The cap su le s  s t r ip p e d  w ith  s l i g h t  d i f f i c u l t y  le av in g  
a r a th e r  i r r e g u l a r  su r fa c e .  The h e a r t  was d i l a t e d ,  p a r t i c u ­
l a r l y  the r i g h t  s id e .  No le s io n  was found in  the  lungs beyond 
h y p o s ta t ic  co n g es tio n  and oedema, and only  a sm all amount o f  
f re e  f l u id  was p re se n t  in  the  pericard ium , p le u r a l  sa c s ,  and 
peritoneum . The only l e s io n  of note i n  the  abdominal organs 
was s l i g h t  oedema of the  l i v e r .  The head was not examined.
On m icroscopic exam ination of the  k id n e y s ,th e  g lom eru li appeared 
e s s e n t i a l l y  normal^with no noteworthy enlargement or in c re ase d  
c e l l u l a r i t y ,  though in  the  m a jo r i ty  albuminous exudate was 
p re se n t  in  the  capsu le  o f  Bowman. Throughout th e  s e c r e t in g  
tu b u le s  th e  e p i th e l iu m  was f l a t ,  a t ro p h ic ,  and g ra n u la r ,  w ith  
lo s s  of some n u c le i  and w ith  much g ran u la r  d e b r is  in  th e  lumina 
of the tu b u le s  along w ith  a few h y a lin e  o a s t s .  The i n t e r s t i t i a l  
t i s s u e  showed w ell  marked oedema w ith  soan ty , r a th e r  sm all fo c i  
of c e l l u l a r  i n f i l t r a t i o n ,  c h i e f ly  of round and plasma c e l l  type . 
No abnorm ality  was d e te c te d  in  the blood v e s s e l s .
Case 2 . Male, 2 y e a rs ,  9 months. This p a t i e n t  had, on admis­
s ion , a h i s t o r y  of  p u f f in e s s  round the  eyes of one w eek 's du ra­
t io n ,  w ith  sw e ll in g  of th e  l e g s ,  and vom iting fo r  s e v e ra l  days. 
There/
There had been no p rev ious  i l l n e s s ,  the  only  noteworthy f a c t  
in  the  h i s to r y  having been a sm all abscess  on the  ch in  some 4 
or 5 weeks p r io r  to  adm ission. On exam ination th e  c h i ld  was 
markedly oedematous, w ith  sw e llin g  of  the  legs  and abdomen, and 
p u f f in e s s  round th e  eyes. The th r o a t  was in f lam ed ,w ith  en­
la rged  t o n s i l s .  The u r in e  oontained abundant albumin, no 
blood, and m ic ro sc o p ic a l ly  abundant g ran u la r  and hy a lin e  c a s t s ,  
a c o l ifo rm  growth r e s u l t i n g  on c u l tu r e .  The blood p re ssu re  
was 90 s y s to l i c  and 70 d i a s t o l i c .  Oedema kept on in c re a s in g  
u n t i l  dea th  4 days a f t e r  adm ission. The kidneys a t  au topsy  
were much in c re a se d  in  s ize ,ow ing  c h ie f ly  to  c o r t i c a l  e n la rg e ­
ment, and the  markings in  the  c o r t ic a l -m e d u l la ry  zone were 
d e f i n i t e l y  b lu r re d .  The kidneys were dec ided ly  m o ttled , yellow ­
is h  a rea s  a l t e r n a t i n g  w ith  pa tches  o f  congestion , the  whole 
appearance th a t  of a " la rg e  white k id n e y ,"  suggesting  a sub­
acute  n e p h r i t i s .  The cap su les  s t r ip p e d  w ith  ease , le av in g  a 
s l i g h t l y  m ottled  s u r fa c e .  The h e a r t  and pericard ium  showed no 
abnorm ality . The lungs were congested and oedematous, w ith  
s l i g h t  broncho-pneumonic c o n s o l id a t io n  in  both  lower lo b e s .  
P u ru len t pneumococcal p e r i t o n i t i s  was the  immediate cause o f  
dea th . The only  o th e r  f in d in g s  of no te  were oedema of the  
l i v e r  and bowel. On m icroscopic exam ination, the  g lom eru li 
were only  s l i g h t l y  en la rg ed , though a few appeared d i g i t a t e .
No polymorphs were seen in  th e  t u f t s .  Some of the  c a p i l l a r y  
loops appeared congested , and in  o th e rs  th e re  was v ery  s l i g h t  
ev idence/
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evidence of e n d o th e l ia l  p r o l i f e r a t i o n .  The only abnormal con­
te n ts  in  the  capsu le  of  Bowman c o n s is te d  of  an o ccas io n a l red 
blood c o rp u sc le ,  a desquamated e p i t h e l i a l  c e l l ,  or a very  sm all 
amount of coagu la ted  albumin. The tu b u le s  showed a very  f l a t ,  
a t ro p h ic  type of ep i th e l iu m ,w h ile  a f a i r  number of c e l l s  had 
l o s t  t h e i r  n u c leu s .  Thus s e c t io n s  of some convolu ted  tu b u le s  
might have only  1 or 2 n u c le i .  Much g ra n u la r  d e b r is  was p re se n t  
in  the lumina. A r a r e  tubu le  con ta ined  a few red  b lo o d -c e l ls  
while a f t e r  prolonged sea rch  one s in g le  convoluted  tubu le  was 
seen f i l l e d  w ith  red c o rp u sc le s .  The i n t e r s t i t i a l  t i s s u e  was 
s l i g h t l y  oedematous w ith  an o cc as io n a l s in g le  round c e l l  or a 
sm all group of such c e l l s  between the  tu b u le s .  The blood 
v e s s e ls  were m oderately  congested .
Oase 3 . Female, 4-J y e a rs .  This p a t i e n t  showed sw e ll in g  round 
the eyes fo r  3 months, w ith  g e n e ra l is e d  oedema fo r  1 month before  
adm ission. There had been no p rev ious  i l l n e s s  and no th ing  o f  
e t i o l o g i c a l  s ig n i f ic a n c e  was re v ea led  e i t h e r  in  the  h i s t o r y  or 
on c l i n i c a l  exam ination . The i l l n e s s  under d is c u s s io n  began 
w ith  p u f f in e s s  round the  eyes and r a t h e r  scan ty  u r in e .  A fte r  
the c h i ld  had been in  bed fo r  5 weeks the sw e llin g  round the 
eyes d isappeared , the u r in e  in c re a se d  in  amount, and she seemed 
f a i r l y  w ell fo r  Z weeks, when p e r i - o r b i t a l  oedema reappeared  
and s h o r t ly  a f t e r ,  the  le g s  and abdomen sw elled , and o l ig u r i a  
r e c u r re d .  On adm ission she was very  pa le  w ith  g e n e ra l is e d  
dropsy, and the  r i g h t  le g  showed an a re a  of p u rp l i s h  d is c o lo u r ­
a t io n /
d is c o lo u ra t io n ,  w ith dark b l i s t e r s  on the s u r fa c e ,  while on 
the ou te r  s id e  of the r i g h t  th ig h  a s l i g h t l y  f lu c tu a n t  sw e l l­
ing was observed which y ie ld e d  pus on punc tu re , f ilm s of t h i s  
m a te r ia l  showing abundant pneumocooci. The s in g le  specimen 
of u r in e  ob ta ined  in  the  ward ( as the  c h i ld  d ied  on the  day of 
admission) con ta ined  a t r a c e  of albumin. At autopsy  th e  k id ­
neys were markedly en la rg ed , from in c re a se  mainly of th e  c o r t i  
c a l  su b s tan ce . They were ex trem ely  pale  in  co lour w ith  w e ll -  
marked tu b u la r  c a ta r r h .  The cap su le s  s t r ip p e d  r e a d i ly .  The 
h e a r t  was normal and only  a sm all amount of f r e e  f l u i d  was 
found in  the p e r i c a r d i a l ,  and in  both p le u r a l  s a c s .  The lungs 
showed only some muco-pus in  th e  main b ronch i. In  the  p e r i ­
toneum was p re se n t  a la rg e  amount o f  f l u id  c o n ta in in g  f la k e s  
of f i b r i n ,  smears of  which showed G ram -positive d ip lo c o cc i  
( ? pneumocooci). The sw e ll in g  of the  r i g h t  le g  was due to  
c e l l u l i t i s  w ith  no evidence of  bone d is e a s e .  H is to lo g io a l ly  
the g lom eru li were no t sw ollen , but r a th e r  c o l la p se d ,  w ith  
d i l a te d  c a p su la r  spaces . The s t r i k i n g  fe a tu re  re g a rd in g  the 
glom eruli was th e  p resence of a la rg e  amount of  albumin in  the  
capsule of  Bowman, seen  as  a broad o re sc e n t io  la y e r  between 
capsule and t u f t .  No adhesions were p re s e n t .  The tu b u le s  
showed a g ra n u la r  f l a t  type of ep i th e l iu m  w ith  much escape o f  
g ran u la r  d e b r is  in to  th e  lumina. A few f r e s h  red blood co r-  
puso les  were seen  on sea rch in g  s e c t io n s ,  as w e ll  as a few 
h ya line  c a s t s  w ith  adheren t g ran u la r  m a te r ia l .  The i n t e r s t i ­
t i a l /
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interstitial tissue was rarefied from oedema but showed no cell 
infiltration or fibrosis, and the vessels were normal.
Case 4 . Female, 1 year 11 months. This last member of the 
group was admitted to Hospital with a complaint of swelling of 
the feet, legs, abdomen, and puffiness of the face for three
a / /
weeks. The urine had been scanty, thick, and dirty, for the 
same period. The only previous illness was chicken pox at 18 
months, and a slight "cold" a week before the onset of oedema.
On admission there was great oedema, pitting on pressure, of 
the feet, legs, thighs, abdominal wall, backhand face. The 
throat was red, but the condition of the tonsils is not men­
tioned in the case report. The thick smoky urine was solid with 
albumin on boiling, and blood was present on microscopic examin­
ation, along with epithelial cells and a few casts (type not 
specified). The second specimen of urine showed abundant al­
bumin, and blood was evident to the naked-eye. The figures 
for blood N.P.N. were 56.4, and 55 mg. per cent, on two separate 
examinations. The oedema remained stationary during the child’s 
stay in hospital, (5 days). A red swollen area appeared on one 
thigh several days ante-mortem and streptococcal peritonitis 
ushered in the fatal termination. At post-mortem both kidneys 
were somewhat enlarged with capsules which stripped easily leav­
ing a pale, rather variegated surface, and on section the corti­
ces were also enlarged, pale, and slightly mottled,with very 
slight irregularity of the markings. The pyramids were congested 
though/
though no naked-eye evidence of any s e p t ic  co n d it io n  was p re se n t  
e i th e r  in  th e  kidneys or r e n a l  p e lv e s .  Puru len t p e r i t o n i t i s  
was the  only  o th e r  post-mortem f in d in g  of n o te ,  s t r e p to c o c c i  
being ex trem ely  abundant in  th e  pus. On m icroscopic exam ination  
the g lom eru li showed g en e ra l  enlargement but not much d i g i t a t i o n .  
Some were s l i g h t l y  more c e l l u l a r  than  normal, c h ie f ly  as the  r e ­
s u l t  of in c re a se  in  e n d o th e l ia l  c e l l s ,  though a few polymorphs 
were p re se n t  in  th e  t u f t s  in  a d d i t io n .  The e n d o th e l ia l  p r o l i f e r ­
a t io n  tended to  occlude th e  c a p i l l a r y  lum ina, though some loops 
were s t i l l  f i l l e d  w ith  b lood . The s e c r e t in g  tu b u le s  showed f l a t ­
ten ing  of th e  ep i th e l iu m , while many convoluted tu b u le s  were 
packed w ith  red  blood c e l l s  or t h e i r  "shadows.” In  the  c o l l e c t ­
ing tu b u le s  f r e s h  re d  co rpusc les  were p r e s e n t ,  a long w ith  blood 
ca s ts  formed e i t h e r  of f r e s h  or d i s in te g r a te d  red  blood co r­
pusc les . The i n t e r s t i t i a l  t i s s u e  was th e  se a t  o f  oedema, w ith  
small groups of c e l l  i n f i l t r a t i o n ,  lymphocytes predom inating . 
There was no notew orthy f ib ro u s  t i s s u e  p r o l i f e r a t i o n  and the  
v esse ls  were norm al. In th e  c e l l s  of some convoluted tu b u le s ,  
a small amount o f  f a t  was no ted , of which a sm all p ro p o r t io n  was 
doubly r e f r a c t i l e ,  and in  the  c o l le c t in g  tu b u le s  were seen c a s t s ,  
a l l  g iv in g  th e  r e a c t io n  f o r  n e u t r a l  f a t .  These 4 ca ses ,  t h e r e ­
fo re ,  were a l l  c h a ra c te r i s e d  by marked oedema, th e  most s t r i k i n g  
fea tu re  of th e  i l l n e s s  in  each. Albumin was abundant in  the  
urine of 2 and in  th e  3rd a t r a c e  was p re se n t  in  the one s p e c i ­
men examined d u r in g  th e  c h i l d ’ s so jo u rn  in  h o s p i t a l ,  but as 
there  was a h i s t o r y  of scan ty  u r in e  a t  th e  time of onse t o f  the  
i l l n e s s /
i l ln ess , ,  in  t h i s  case in  a l l  p r o b a b i l i ty  the  presence o f  a l a rg e r  
amount of albumin would have been d e te c te d  had more thorough exam­
in a t io n  been p o s s ib le .  In  the 4 th  p a t i e n t ,  both  albumin and 
blood were abundant. In  2 of th e se  p a t i e n t s  th e  blood p re s su re  
was e s tim a ted  and was 80 s y s t o l i c  and 44 d i a s t o l i c  in  one aged 
26 months a week b efo re  d ea th  (d u ra t io n  of d is e a se  6 m onths), 
and in  th e  o th e r ,  aged 2 y ea rs  9 months, a few days ante-mortem 
the s y s t o l i c  p re s su re  was 90 and th e  d i a s t o l i c  70, low, th e r e ­
fo re ,  in  b o th  c a se s .  Of th e se  c h i ld re n  3 d ied  from a te rm in a l  
p e r i t o n i t i s  and one of th e se  a lso  developed a s e p t ic  co n d i t io n  
of the  subcutaneous t i s s u e s  o f  the  r i g h t  le g  and th ig h ,  and in  
the 4 th ,  a lthough no in f e c t io n  of the  serous sacs was found a t  
autopsy, an inflam matory sw e llin g  developed in  the  r i g h t  f la n k ,  
a l l  the  p a t i e n t s  thus  showing a marked tendency to  b a c t e r i a l  
in f e c t io n .  With reg a rd  to  e t io lo g y ,  in  one in s ta n c e  no f a c t o r  
with a p o s s ib le  b ea r in g  on th e  onse t of the  r e n a l  l e s io n  was 
mentioned, while inflam m ation of the  th r o a t  was found in  o th e r  
2 of th e  c h i ld re n ,  one o f  whom h a d 9in  a d d i t lo n fv e ry  la rg e  to n ­
s i l s ,  and many c a r io u s  t e e t h ,  while th e  o th e r  had an abscess 
on the  chin  s h o r t ly  b e fo re  th e  a t t a c k  of n e p h r i t i s .  In  th e  
4th c h i ld  th e  t h r o a t  was red , bu t th e  appearance of th e  t o n s i l s  
was not mentioned in  the  case r e p o r t .  At autopsy  the kidneys 
.showed marked c o r t i c a l  enlargement in  3, w ith  m o tt l in g  and b lu r ­
r in g  of th e  c o r t i c a l  markings in  a l l  4 . On h i s t o l o g i c a l  exam­
in a t io n  th e  s t r i k i n g  f e a tu re  in  a l l  was th e  r e l a t i v e l y  s l i g h t  
glom erular involvement in  comparison w ith  the  marked d eg en era tiv e  
changes/
changes in  the tu b u le s ,  while inflammatory r e a c t io n  in  the  i n t e r ­
s t i t i a l  t i s s u e  was a b s e n t ,e x ce p t  fo r  the presence of sm all s c a t ­
te red  c o l le c t io n s  of round c e l l s ,  though in  one case th e  d is e a se  
had l a s te d  6, and in  ano ther 3 months. On naked-eye exam ination 
the re  was a suggestion  of myelin f a t  in  the  r e n a l  co r te x  in  one 
in s ta n c e ,  and in  another th e  post-mortem re p o r t  s t a t e s  th a t  
ye llow ish  f a t t y  a reas  were in te rm ing led  w ith  patches of congestion  
but as f ro zen  se c tio n s  were not a v a i la b le  in  these  ca se s ,  th e  
presence of s in g le  or doubly r e f r a c t i l e  f a t  could no t be con­
firm ed, and th e re  was no note of the  c h o le s te ro l  con ten t of th e  
blood, during  l i f e .
The 4 th  case appears to  be more c lo se ly  r e l a t e d  to  f ra n k  
g lo m e ru lo -n e p h rit is  than the 3 p reced ing . In th e  form er, the 
glom eruli were r a th e r  l a r g e r  than  normal w ith  s l i g h t  c e l l u l a r  
inc rease  in  th e  t u f t s  due to  e n d o th e l ia l  p r o l i f e r a t i o n ,  and in  
ad d it io n  to  d eg en e ra tiv e  changes, abundant blood was p re se n t  in  
the tu b u le s  in  th e  form both  of d i s c r e t e  red  blood c o rp u sc le s ,  
and blood c a s t s ,  d e f i n i t e  g lom erular involvement thus be­
ing in d ic a te d ,  accord ing  to  many re c e n t  workers. Blood was no t 
de tec ted  in  the  u r in e  in  th e  th re e  f i r s t  c a se s ,  and on h i s t o ­
lo g ic a l  exam ination  scan ty  red  c e l l s  were seen in  se c t io n s  of  
the kidneys in  only  one of th e se  p a t i e n t s ,  a f t e r  prolonged sea rch . 
But fo r  th e  p resence of tu b u la r  haemorrhage in  the  t r a n s i t i o n a l  
case i t  might have been c la s se d  as a d eg en era tiv e  le s io n  s in ce  
glomerular changes were not pronounced, and as haem aturia  i s  
often  i n t e r m i t t e n t ,  the  inflam matory n a tu re  might r e a d i ly  have 
been/
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been overlooked. The 4 cases j u s t  d esc r ib ed  may, th e r e f o r e ,  be 
c lassed  as mainly parenchymatous or tu b u la r , th o u g h  w ith  a mild 
inflammatory g lom eru lar l e s io n  as a b a s i s , s in c e  s l i g h t  changes 
in  the g lom eru li were p re se n t  in  a l l ,  though q u i te  i n s i g n i f i c a n t  
in  the  f i r s t  th r e e ,  2 of which showed merely albuminous exudate 
in  th e  ca p su la r  spaces , thus in d ic a t in g  the  f a c t  t h a t  th e  glom­
e r u l i  had become " leaky  f i l t e r s " ,  Gainsborough (1932). In  the  
4 th ? in  a d d i t io n  to  th e  presence of red  c e l l s  in  i s o l a t e d  tu b u le s  
the g lom eru li showed s l i g h t  enlargement w ith  e a r ly  e n d o th e l ia l  
p r o l i f e r a t i o n .
In  a l l  4 cases  th e  s e v e r i ty  of the  c l i n i c a l  symptoms was 
q u ite  out of keeping  w ith  the r e l a t i v e l y  mild changes re v e a le d  
on h i s t o lo g ic a l  exam ination of the  k idneys.
Cases of a s im i la r  type have been d esc r ib ed  by numerous 
in v e s t ig a to r s ,  thus Davison and S a lin g e r  (1927) d e sc r ib e  cases 
of "parenchymatous n e p h r i t i s , "  where th e  tu b u le s  a re  more mark­
edly im p lica ted  than  th e  g lom eru li and i n t e r s t i t i a l  t i s s u e ,  
though th e  l a t t e r  s t r u c tu r e s  too a re  abnormal, and Wolbach and 
Blackfan (1930) r e p o r t  a s e r ie s  o f  21 cases o f  "acu te  tu b u la r  
n e p h r i t i s "  examined by them during  a p e r io d  of 5 y e a r s .  Of 
these c h i ld re n  10 d ied  and 8 came to  post-mortem when v a r io u s  
degrees of tu b u la r  d eg en era tio n  from cloudy sw e llin g  to  c e l l  
nec ros is  were found, w hile  the  g lom eru li were g e n e ra l ly  i n t a c t  
though a few showed s l i g h t  s igns o f  damage, as fo r  example, 
c e l l u l a r  in c re a se  in  th e  c a p i l l a r i e s  or h y a l in e  th ic k en in g  of 
th e /
the cement substance in  th e  c a p i l l a r y  w a l ls .  Clausen (1925) 
d iv ides  n e p h r i t i s  in  c h i ld re n  in to  2 main c l a s s e s ,  haemorrhagic 
or g lom eru lar , and parenchymatous or tu b u la r ,  and h i s  d e s c r ip t io n  
of the  l a t t e r  type corresponds more or le s s  c lo s e ly  w ith  those  
cases of the  w r i t e r ’s s e r ie s  d esc r ib ed  above, and M a rr io t t  (1924) 
d esc r ib es  a s im i la r  l e s io n .
Having d e a l t  w ith  acute  g lo m e ru lo -n e p h ri t is  and mild 
g lo m e ru l i t is  w ith  marked parenchymatous change, th e  su b je c t  
cannot be l e f t  w ithout a b r i e f  re fe re n c e  to  another form of r e n a l  
d is e a se ,  a p r o l i f i c  source of con troversy  in  the  l i t e r a t u r e  on 
n e p h r i t i s  a t  th e  p re se n t  tim e, -  namely n ep h ro s is .  No case f u l ­
f i l l i n g  a l l  th e  requ irem en ts  f o r  t h i s  d iag n o s is  occurs in  the 
p resen t s e r i e s .  Rennie (1933) who has r e c e n t ly  in v e s t ig a te d  
c l i n i c a l l y  a la rg e  number of cases in  the  Royal H o sp ita l  f o r  
Sick C h ild ren , a lso  s t a t e s  th a t  no case of l ip o id  neph rosis  
occurred in  th e  wards d u r in g  the  p reced ing  2 \ y e a rs .  By t h i s  
type of l e s io n  corresponding  to  th e  ’’genuine11 n ephrosis  o f  Vol- 
hard and Fahr i s  im plied  a sub-acu te  or chronic  kidney l e s io n ,  
the changes c o n s i s t in g  in  tu b u la r  d eg e n era tio n  and l i p o i d  in ­
f i l t r a t i o n  accompanied by a d e f i n i t e  c l i n i c a l  syndrome, compris­
ing in s id io u s  o n se t ,  o b s t in a te  or r e c u r r in g  massive oedema, 
marked a lbum inuria , no haem aturia  or c a rd io -v a sc u la r  changes, 
and no r i s e  in  the  blood N.P.N. According to  modern workers 
E pste in  (1917) be ing  one of th e  p io n e e rs ,  t h i s  p a r t i c u l a r  le s io n  
re p re se n ts  a type of parenchymatous n e p h r i t i s  where th e  prim ary 
d isease  i s  one of metabolism to  which r e n a l  changes a re  secondary.
Loss of plasma albumin in  the  u r in e  causes d im inu tion  in  
the osmotic p re s su re  of th e  blood, thus p e rm it t in g  f l u i d  to  
escape th rough  th e  v e s se l  w a l ls ,  and accumulate in  th e  su b cu t­
aneous t i s s u e s  and serous sa c s .  A ssoc ia ted  w ith  th ese  changes 
is  a g re a t  in c re a s e  in  th e  c h o le s te ro l  content of th e  b lood, 
with secondary d e p o s i ts  of l ip o id  in  th e  k idneys. This type of 
le s io n  i s  p re v a le n t  in  r e l a t i v e l y  young s u b je c ts ,a n d  i s  o f  
obscure or  unknown o r ig in .  Kauffmann and Mason (1925) b e l ie v e  
nephrosis  to  be an e a r ly  m a n ife s ta t io n  of a gen e ra l system ic 
c e l lu l a r  d eg e n e ra tiv e  p ro c e ss ,  but th e  e t i o l o g i c a l  f a c to r  under­
ly in g  t h i s  i s  unknown. Rennie (1933) suggests  th e  p o s s i b i l i t y  
of in te r f e r e n c e  w ith  p r o te in  s y n th e s is .  E p s te in ’s th e o ry  as to  
the sequence of even ts  in  the  p roduc tion  of t h i s  syndrome would 
appear to  r e c e iv e  con firm ation  from Barker and K irk ’s (1930) ex­
perim ents on dogs, where oedema of v a ry ing  degree was produced 
in  these  anim als by p la sm apheres is .  Renal changes s im i la r  to  
those in  n e p h ro tic  p a t i e n t s  were th e  r e s u l t  o f  low p ro te in aem ia , 
S t i l l  f u r th e r  p ro o f  th a t  th e  d ise a se  i s  not e s s e n t i a l l y  of r e n a l  
o r ig in  can be deduced from the  f a c t  t h a t  th e  m a jo r i ty  of i n v e s t i ­
gators have found no r e n a l  l e s io n  in  dogs oedematous as a r e s u l t  
of p lasm apheresis  (s ta tem en t by Rennie (1933) ) .  The e x is te n c e  
of such a p u re ly  d eg en era tiv e  type of le s io n  as "genuine nephrosis"  
is  becoming more and more a m a tte r  o f  doubt, in  th e  l i g h t  o f  r e c e n t  
re se a rch ,  modern op in ion  in c l in in g  to  th e  view th a t  s o - c a l le d  
nephrosis r e p re s e n ts  an ex trem ely  m ild  and p r o t r a c te d  glomerulo­
n e p h r i t i s ,  the  g lom eru lar changes, i n i t i a l l y  of minimal i n t e n s i t y ,  
rem aining/
remaining s t a t i o n a r y ,  th u s  allow ing the  d ise a se  to  run  an ex­
trem ely chronic course w ith  a minimal tendency to  p r o l i f e r a t i v e  
changes, u n le ss  an in t e r c u r r e n t  in f e c t io n  to  which such p a t i e n t s  
are p e c u l i a r ly  l i a b l e ,  cu ts  sh o r t  the  d is e a s e .  Thus in  E h rl ich ^s
(1930) case where the  p a t i e n t  d ied  a t  the age of 19 w ith  a h i s t o r y  
of a t ta c k s  of oedema e x i s t in g  over a p eriod  of about 17 y e a r s ,  
the kidneys were s t i l l  l a r g e ,  and he regards th e  case as one of 
genuine l ip o id  n e p h ro s is ,  though even here  g lom erular changes 
were s u f f i c i e n t  to  ren d e r  i t  very d eba tab le  whether i t  should not 
be in te rp r e t e d  r a t h e r  as a case of mild g lo m e ru l i t i s  w ith  a 
’’neph ro tic  E in s c h la g ,” s in ce  i t  has been re p e a te d ly  dem onstrated 
th a t  th e  n e p h ro tic  ty p e  of g lo m e ru lo -n e p h r i t is  can copy genuine 
nephrosis  in  every  p a r t i c u l a r .  Thus Rennie in  th e  Glasgow Royal 
H osp ita l f o r  Sick C h ild ren , r e c e n t ly  observed 4 cases c l i n i c a l l y  
in  whom a syndrome in d is t in g u is h a b le  from th a t  of l i p o i d  n eph ros is  
followed acu te  n e p h r i t i s  w ith  well-marked haem aturia  a t  the onse t 
in  each in s ta n c e .  Gainsborough (1932) b e l ie v e s  t h a t ‘genuine 
nephrosis*and a l l  forms of g lo m e ru lo -n e p h r i t is  a re  e s s e n t i a l l y  of 
the same n a tu re ,  and t h a t  d i f fe re n c e  between the  v a r io u s  groups 
is  mainly one of d eg ree ,de te rm ined  by the  v a r ie d  r a t e  of p ro g ress  
of the d is e a s e .  In  acu te  g lo m e ru lo -n e p h r i t is ,  th e  n ep h ro tic  
syndrome h a rd ly  shows. A ll cases  of to x ic  n e p h r i t i s  in  h i s  op in­
ion, show p ro g re ss iv e  lo s s  of r e n a l  fu n c t io n ,  and tend to  te rm in a te  
in  uraem ia, bu t in  most n e p h ro tic  cases t h i s  change i s  so slow, 
tha t th e se  p a t i e n t s  g e n e ra l ly  d ie  from an in t e r c u r r e n t  in f e c t io n  
or recover b e fo re  lo s s  of r e n a l  fu n c t io n ,  as g e n e ra l ly  measured,
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i s  recogn ised . Among o th e r  rece n t in v e s t ig a to r s  in  t h i s  coun try  
R usse ll  (1929) coined th e  name " n e p h r i t i s  m i t i s ” f o r  th e  syndrome 
c a l le d  by Fahr "genuine n e p h ro s is ,"  and by Munk " l ip o id  nephro­
s i s " ,  thus re c o g n is in g  the  p resence of a mild inflammatory 
glom erular l e s io n .  Gray (1933) in  the  course of ex ten s iv e  in ­
v e s t ig a t io n s  has not encountered  a n ep h ro tic  case in  which the  
kidneys showed no evidence of n e p h r i t i s  a t  au topsy , and con­
s id e rs  t h a t  t r u e  l ip o id  nephrosis  must be very  r a r e , and th a t  
d e f in i t e  p roof of i t s  s e p a ra te  e x is ten c e  i s  la c k in g .  In  ano ther 
r e n a l  l e s io n  p re v io u s ly  considered  of d eg en era tiv e  tu b u la r  ty p e ,  
namely ec lam psia , r e c e n t  in v e s t ig a to r s  have shown g lom eru lar 
changes. Thus B aird  and Shaw Dunn (1933) f in d  th e  common le s io n  
g lo m eru la r ,w ith  tu b u la r  changes of secondary im portance. Baehr 
(1928) co n s id e rs  n eph ros is  i s  d iagnosed too o f te n ,  though he 
s t a t e s  t h a t  in  c h i ld re n  i t  i s  seen no t in f re q u e n t ly ,  and H adfie ld  
and Garrod (1932) th in k  th a t  i t  does undoubtedly occur in  c h i l ­
dren and in  young a d u l t s .  I t  should be emphasized, however, 
th a t  even in  young s u b je c ts / as in  the  a d u l t  cases of Baehr (1928) 
and B e ll  (1929), c l i n i c a l  f in d in g s  should be confirmed a t  au topsy , 
as the d ia g n o s is  o f  genuine n eph ros is  cannot be made w ith  c e r t ­
a in ty  d u r in g  l i f e .  In  t h i s  connection  E c k s te in 1s (1926) paper 
i s  im portant as  showing th e  f a l l a c y  Of forming a d iag n o s is  on 
c l i n i c a l  grounds a lo n e . This au thor r e p o r ts  3 cases of i n t e r ­
m it ten t  l i p o i d u r i a  in  c h i ld re n ,  w ith  o th e r  f e a tu re s  suggestive  
of a pure n e p h ro s is .  Two of th e se  cases came to  au topsy , in  
one of whom was found a g lo m e ru lo -n e p h r i t is  and in  th e  o th e r  
sev e re /
severe amyloid d eg en era tio n  of the  kidneys fo llo w in g  a mixed 
l u e t i c  and tu b e rc u lo u s  in f e c t io n .  No l ip o id  was found in  th e  
kidneys in  e i t h e r  o f  th e se  ca se s .  Wolbach and Blackfan (1930) 
l ik e  E c k s te in , r e p o r t  th e  f in d in g  of f a t t y  ac id  c r y s t a l s ,  and 
granu les  o f  doubly r e f r a c t i l e  f a t  in  the  u r in e  during  l i f e ,  
though no doubly r e f r a c t i l e  f a t  was seen in  th e  kidneys p o s t­
mortem, and in  th e  case pub lished  by Labbe, Boulin, Azerad, and 
Besanpon (1930), t h a t  of a male tube rcu lous  p a t i e n t  of 26 y ea rs  
w ith marked oedema, l ip o id u r i a , ( d o u b ly  r e f r a c t i l e  c r y s t a l s j  
and h y p e r -c h o le s te ro la e m ia ,  h i s t o l o g i c a l  exam ination of th e  
kidneys d id  no t r e v e a l  the  s l i g h t e s t  t r a c e  of l ip o id  i n f i l t r a ­
t io n  anywhere. In  view o f  th e  doubt and even sc ep tic ism  ex­
p ressed  w ith  re g a rd  to  the  e x is te n c e  of t r u e  l ip o i d  n e p h ro s is ,  
one would be in c l in e d  to  agree w ith  a s ta tem en t in  one of T. H. 
Huxley1s well-known e s sa y s ,  t h a t  the  more a s ta tem ent o f  f a c t  
c o n f l i c t s  w ith  p rev ious ex p erien ce , th e  more complete must be 
the evidence which i s  to  j u s t i f y  us in  b e l ie v in g  i t .  No 
case , th e r e f o r e ,  should be accep ted  as belong ing  to  a p u re ly  
d eg en era tiv e  ty p e ,  u n le ss  i t  conforms in  every  p a r t i c u l a r  to  
the  c l a s s i c a l  d e s c r ip t io n ,  and an inflam matory g lom eru lar com­
ponent can be e n t i r e l y  excluded.
ETIOLOGICAL FACTOR IN THE WHOLE GROUP
OF ACUTE NEPHRITIS CASES (37).
The oases in  t h i s  group in c lu d in g  4 of haem orrhagio , 
28 of  exudative  n e p h r i t i s ,  4 o f  mild g lo m e r u l i t i s , and one 
o f g lo m eru lo -tu b u la r  type a re  d iscussed  to g e th e r .  In  14 
cases c a r e fu l  sea rch  o f  the  ca se - re c o rd s  f a i l e d  to  show a 
h i s to r y  o f  any in f e c t io u s  d ise a se  or  o th e r  an teced en t i l l ­
ness , or even th e  mention o f  a focus o f  in f e c t io n  to which 
the n e p h r i t i s  might he t r a c e d .  In  th e  rem aining 23, some 
abnorm ality  in  connection  w ith  the  t o n s i l s ,  the  r e s p i r a t o r y  
t r a c t ,  the  sk in ,  e t c . ,  was observed c l i n i c a l l y ,  and though 
in  many cases  the  l e s io n  was t r i f l i n g ,  -  such, fo r  example, 
as enlargement o f  the  t o n s i l s ,  w ith  no h i s to r y  o f  re c e n t  
sore th r o a t ,  s t i l l ,  in  view of th e  e t i o lo g i c a l  importance 
a t t r i b u t e d  in  the  l i t e r a t u r e  to  d ise a se d  t o n s i l s ,  no 
le s io n  in  th e se  s t r u c t u r e s ,  however i n s i g n i f i c a n t  a t  f i r s t  
s ig h t ,  can be d is re g a rd e d  as a p o s s ib le  f a c to r  in  th e  p ro­
du c tio n  of  n e p h r i t i s .  Thus H i l l  (1919) co n s id e rs  th a t  f a r  
more oases  o f  n e p h r i t i s  a re  secondary to  t o n s i l l i t i s  than  to  
s c a r l e t  f e v e r .  B i l l in g s  (1912) b e l ie v e s  th a t  th e  excess ive  
amount o f  lymphoid t i s s u e  in  th e  f a u c i a l  t o n s i l s  and naso­
pharynx in  the c h i ld  doubles the  menace o f  system ic in fe o -  
t io n ,  w hile  th e  p a r t i a l  removal f re q u e n t ly  le ad s  to  a
c o n d i t io n /
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c o n d i t io n  as bad as the  o r ig in a l  or worse, s in c e  th e  o pera ­
t io n  sc a r  may s e a l  up in fe c te d  t o n s i l l a r  c ry p ts .  He s t a t e s  
f u r th e r  th a t  in fe c te d  t o n s i l s  need n o t be la rg e  in  bu lk , as 
in  some p a t i e n t s  sm all and a p p a re n tly  innocent t o n s i l s  con­
t a i n  abscesses  y ie ld in g  a pure c u l tu re  of s t re p to c o c c u s .
To th e  abundance of lymphoid t i s s u e  in  the  c h i ld  t h i s  
au thor  a ls o  a t t r i b u t e s  th e  frequency of acu te  r h i n i t i s ,
h
d ip h th e r ia ,  and t o n s i l l i t i s  in  e a r ly  l i f e .  Ophuls (1917) 
found t h a t  8 of 12 chronic  n e p h r i t io s  had had se v e re ,  o f te n  
re p ea ted  a t t a c k s  of t o n s i l l i t i s ,  though th e  t o n s i l s  in  these  
p a t i e n t s  were not en la rged , but g e n e ra l ly  more or l e s s  
shrunken, and r e t r a c t e d  behind the  p i l l a r s  of th e  fa u c e s .
The smooth su r fa c e  showed w hite  c i c a t r i c e s  p a r t i a l l y  s e a l in g  
th e  openings in to  th e  narrow c ry p ts ,  but on squeezing , 
grumous m a te r ia l  could be expressed  from th e se ,  o f te n  f o l ­
lowed by much pus from d i l a t e d  pockets behind, th e  pus 
o f te n  c o n ta in in g  g re a t  numbers of  s t r e p to c o c c i  a lone or 
mixed w ith  o th e r  organism s. These o ld  "pus bags'1 in  th e
it
op in ion  of Ophuls probably  keep the  inflam m atory p rocess  
in  th e  kidney in  a s t a t e  of in t e r m i t t e n t  a c t i v i t y .  The 
p a t i e n t  may be unaware of th e  f a c t  t h a t  the  t o n s i l s  a re  
d is e a se d .
The p re se n t  w r i t e r  can v e r i f y  from experience  the  
f a c t  t h a t  th e  t o n s i l s  need not be en la rged  or a p p a re n tly  
unhealthy  to  harbour a v i r u l e n t  in f e c t in g  organism. In  a 
case o f  rheum atoid  a r t h r i t i s  in  a young a d u l t  seen  by h e r ,  
t h e /
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the  t o n s i l s  were suggested  as  a foous of in f e c t io n ,  hut on 
exam ination they were sm all and appeared h e a l th y ,  and the  
p a t i e n t  had heen s in g u la r ly  f r e e  from sore  th r o a t s ;  y e t ,  
on c u l tu re  from each, a heavy, almost pure growth was ob­
ta in e d  o f  a haem olytic s t re p to c o c c u s ,  an unusua lly  broad 
zone of haem olysis surround ing  each s tro k e  of in o c u la t io n  
on a b lood-agar p la t e  a f t e r  in c u b a tio n  o v e rn ig h t .  In  
A l l i s o n ’s (1925) experience , of 12 c h i ld re n  w ith  acu te  
n e p h r i t i s  10 had had no i l l n e s s e s  in  the p rev ious 2 y ea rs ,  
but in  8 the  t o n s i l s  and adenoids were en la rged , w ith  
c ry p ts  y ie ld in g  muco-pus on p re s s u re .  Other 2 o f  th e se  
12 c h i ld re n  had, in  a d d i t io n ,  a c a ta r r h a l  o t i t i s .  Rosenow 
(1915) th in k s  th a t  f o c i  o f  i n f e c t io n  p lay  a most im portant 
r o l e  in  th e  c a u sa t io n  o f  system d is e a s e ,  and reg a rd s  a focus 
such as a pus pocket in  a t o n s i l ,  which cannot h ea l  and, i s  
c o n s ta n t ly  teeming w ith  b a c t e r i a ,  in  the  l i g h t  o f  a c u l tu re  
tube w ith  a permeable w a ll .
On examining in  d e t a i l  the h i s t o r i e s  of the  23 
c h i ld re n  w ith  a p o s s ib le  foous of in f e c t io n ,  th e se  f a l l  in to  
4 g roups. In  12 th e re  was some abnorm ality  in  the  
th r o a t  or r e s p i r a t o r y  t r a c t ;  in  6 some s e p t ic  co n d it io n  
of  th e  sk in  or mucous membranes; in  2 n e p h r i t i s  followed 
c lo s e ly  an in f e c t io u s  d is e a s e ,  mumps in  one case and chicken 
pox in  the  o th e r ;  w hile  in  3 in s ta n c e s  in  young in f a n t s ,  
aged 25 days and 7 and 8 months r e s p e c t iv e ly ,  th e re  was a 
h i s t o r y  of m a te rna l i l l n e s s  du ring  pregnancy, th e  mother in
one case  having  s u f fe re d  from headaches, s ick n ess  and vom it- 
i a g , /
vom iting during  the  l a s t  3 months, in  a second from severe 
vom iting, and in  the  t h i r d  from sw ollen  leg s  and pain  in  the 
back. Muoh im portance i s  a t ta c h e d  to  the h e r e d i ta r y  t r a n s ­
m ission  o f  n e p h r i t i s ,  thus when the  mother su f fe re d  from 
chronic  n e p h r i t i s  or eclam psia one f re q u e n t ly  f in d s  in  the  
u r in e  of new-born in f a n t s  co n s id e rab le  q u a n t i t i e s  o f  albumin 
and a lso  c a s t s ,  and though 2 of the  in f a n t s  a p p a re n tly  were 
h e a l th y  a t  b i r t h ,  they  may a t  l e a s t  have in h e r i t e d  a p re ­
d i s p o s i t io n  to  develop n e p h r i t i s  from some minimal in f e c t io n .
The th i r d  in f a n t  was adm itted , w ith  a h i s t o r y  o f  w asting  s ince  
b i r t h ,  and a t  post-mortem th e  kidneys were only about the  
s iz e  o f  h a r ic o t  beans, a t  th e  age of 25 days.
Of th e  12 c h i ld re n  w ith  an inflam m atory th r o a t  or 
r e s p i r a to r y  l e s io n  only one gave a h i s to r y  of  t o n s i l l i t i s ,  
w ith  apparen t reco v ery  befo re  the onse t o f  n e p h r i t i s ,  such 
as i s  cons idered  by H i l l  (1919) c h a r a c t e r i s t i c  o f  n e p h r i t i s  
in  c h i ld re n ,  in  whom the  d is e a se  does not g e n e ra l ly  develop 
w hile th e  angina i s  a c tu a l ly  p re s e n t ,  but a f t e r  the  p a t i e n t  
i s  a p p a re n t ly  co n v a lescen t .  The c h i ld  in  q u es tio n , a g i r l  
aged 6 yea rs  and 9 months, developed a so re  th r o a t  and was 
in  bed fo r  10 days. I t  was no t u n t i l  she was ap p a re n tly  
back to normal th a t  sw e ll in g  o f  h e r  face  ushered  in  a severe 
a t t a c k  o f  n e p h r i t i s ,  te rm in a tin g  f a t a l l y  in  about a week.
Two in f a n t s  in  t h i s  r e s p i r a t o r y  group s u f fe re d  from s n u f f l e s ,  
These showed no evidence o f  s y p h i l i s  a t  au topsy . Another had 
a d ep re ss io n  o f  th e  b ridge  o f  the  nose, w ith  o b s t ru c t io n ,  
b u t /
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but no d isc h a rg e ,  and s t i l l  an o th e r ,  r h i n i t i s .  In  t h i s  
case small ab ra s io n s  of th e  sk in  were noted in  a d d i t io n ,  
and a number o f  the  t e e th  were c a r io u s .  In  3 o th e r  in s ta n c e s  
th e re  was a h i s to r y  of cough, which had l a s t e d  fo r  2 y ea rs  
in  one p a t i e n t ,  d a t in g  back to an a t ta c k  of whooping cough. 
Langdon Brown (1929) quotes H o rd er 's  op in ion  th a t  extended, 
as w ell as fo c a l  s e p s is  may be im portan t in  the  e t io lo g y  of 
n e p h r i t i s ,  and th a t  a w idespread in f e c t io n  o f  th e  b ro n ch ia l  
tubes can cause t ro u b le  s im ila r  to th a t  developing from a 
sm all c o l l e c t i o n  of pen t-up  pus. Of th e se  3 c a se s ,  2 were 
markedly r a c h i t i c .  The th i r d  was a premature in f a n t  o f  5 
weeks. In  4 o th e r  oases the t o n s i l s  were en la rged , though 
th e re  was no h i s t o r y  of t o n s i l l i t i s ,  and in  2 o f  these  a 
"c o ld ” or so re  th r o a t  immediately p reced ing  the  onset o f  
n e p h r i t i s  was s p e c i f i c a l l y  den ied . In  th e  group of 4 j u s t  
mentioned, en la rged  t o n s i l s  were aocompanied by ca rio u s  
t e e th ,  in  one c h i ld ;  ano ther  showed a re a s  o f  in d u ra te d  sk in  
on the  in n e r  a sp e c t  o f  both  th ig h s ;  and a 3 rd , a boy o f  7 
y e a rs ,  gave a h i s t o r y  o f  d isc h a rg e  of c l e a r  f l u i d  from the  
ea rs  s in ce  in fan c y . H i l l  (1919) th in k s  th a t  in  c h i ld re n  
w ith  n e p h r i t i s  o f  unknown e t io lo g y ,  the  t ro u b le  f r e q u e n t ly  
begins w ith  a mild t o n s i l l i t i s  m issed, as n e a r ly  a l l  such 
c h i ld re n  in  h is  group had la rg e  unhealthy  t o n s i l s .  W yllie 
and M onorieff (1926) mention c a r io u s  t e e th  as a p o s s ib le  
e t io lo g io a l  f a c t o r ,  a long  w ith  t o n s i l l i t i s ,  c e rv ic a l  
a d e n i t i s ,  and v a r io u s  o th e r  inflam matory le s io n s  in  connec­
t i o n /
connection  w ith  th e  r e s p i r a t o r y  t r a c t .  Boyd (1929), in  
m entioning fo c i  o f  in f e c t io n ,  s t a t e s  th a t  s u r p r i s in g ly  la rg e  
abscesses  o f te n  w ith  haem olytic s t r e p to c o c c i  a re  found even 
in  prim ary t e e th  i n  no t too obvious a s t a t e  o f  n e g le c t .  She 
ad v ise s  th e  trea tm en t o f  t e e th  before  t o n s i l s .  Driak (1930) 
d e s c r ib e s  a case where the  u r in a ry  f in d in g s  po in ted  to 
n e p h r i t i s .  T onsillec tom y was performed, and impetigo and 
ozoena were t r e a t e d ,  but th e  tem perature  remained s t tb - f e b r i l e ,  
and r e a l  improvement s e t  in  only  a f t e r  the  e x t r a c t io n  o f  
s e v e ra l  t e e th  w ith  granulomata a t  the  r o o t s .  In  se v e ra l  
o th e r  cases in  t h i s  a u th o r ’s experience , e x t r a c t io n  of  
te e th  r e s u l t e d  in  improvement, even a lthough  v a r io u s  o th e r  
co m plica ting  f a c to r s  were p r e s e n t .  In  one ca se , where a 
s trep to co cc u s  was i s o l a t e d  from th e  granuloma a t  th e  ro o t  
of  a to o th ,  th e  same s t r a i n  was o b ta ined  from th e  u r in e  
s h o r t ly  a f t e r  e x t r a c t io n  o f  the  to o th .  He concludes, how­
ever, t h a t  the  whole e t i o l o g i c a l  onus should not be thrown 
on th e  t e e th  w ithou t se a rch in g  fo r  o th e r  fo c i  o f  in f e c t io n .  
H i l l  (1919) s t a t e s  t h a t  n e a r ly  a l l  h i s  cases  had c a r io u s  
t e e th ,  though in  on ly  2 was i t  reaso n ab ly  c e r t a in  th a t  the 
n e p h r i t i s  was due to  t h i s  c o n d i t io n .  In  both th e se  c h i ld re n  
the t e e th  e x t ra c te d  had la rg e  pus pockets  a t  th e  r o o t s .
Bumpus and M eisser (1921), in  d e s c r ib in g  the  e t io lo g y  o f  
6 oases o f  p y e lo n e p h r i t i s ,  found in fe c te d  te e th  in  5, 
c u l tu re  from a l l  but one to o th  y ie ld in g  a growth o f  s t r e p ­
tococcus v i r id a n s ,  Prim ary c u l tu re s  in  g lucose b ro th  o f  
th e s e /
th e se  s t r e p to c o c c a l  s t r a i n s  in o c u la ted  in tra v e n o u s ly  in to  
27 r a b b i t s ,  produced le s io n s  lo c a l i s e d  to  th e  kidney in  24 
of th e se  (89 per c e n t . ) .  Thus th e re  appears to be some 
j u s t i f i c a t i o n  fo r  reg a rd in g  d ise ase d  te e th  w ith  su sp ic io n  in  
re n a l  l e s io n s .
To r e tu r n  to the  cases o f  the  p re se n t  s e r i e s  under 
d is c u s s io n ,  14 showed no e t i o lo g i c a l  f a c t o r ,  12 had some 
r e s p i r a to r y  or t o n s i l l a r  abnorm ality , and in  3 th e re  had 
been a m aterna l h i s to r y  su g g es tiv e  o f  p o s s ib le  r e n a l  damage 
during  pregnancy. Six o th e r  oases had some s e p t ic  sk in  
le s io n ,  and in  2 the  d is e a s e  began s h o r t ly  a f t e r  mumps in  
one ca se ,  and chicken-pox in  an o th e r .  Of the  6 c h i ld re n  
w ith  a cu taneous , as  in  those  w ith  a r e s p i r a t o r y  focus o f  
i n f e c t io n ,  the le s io n s  were com parative ly  t r i v i a l ;  thus one 
c h i ld  had s e p t ic  so res  on both sh in s ,  a second, pa tches o f  
impetigo on the  fa c e ,  and a t h i r d ,  impetigo o f  th e  sc a lp ,  
w ith s c a t t e r e d  s e p t ic  sp o ts  on the sk in .  In  the  f o u r th ,  a 
c h i ld  of  10, the  only noteworthy f a c t  in  th e  h i s t o r y  was 
th a t  about a week b efo re  d ea th , a sm all p a in le s s  abscess  
had developed behind the  r i g h t  a u r i c l e ,  w ith  no c o n s t i t u ­
t io n a l  d is tu rb a n c e .  This was s u r g ic a l ly  in c is e d  and d ra in ed  
5 days l a t e r ,  and 2 days a f te rw ard s  th e  c h i ld  complained o f  
pain  in  th e  back, and had se v e ra l  r i g o r s ,  fo llow ed by vom it­
ing , coma supervening  s h o r t ly  a f t e r .  A f i f t h  member o f  t h i s  
group had c e l l u l i t i s  o f  the  sc a lp  fo r  about 3 months before  
the onse t o f  n e p h r i t i s ,  which was in c is e d  s u r g ic a l ly  on two 
o c c a s io n s , /
79.
occas io n s , but continued  to d isc h a rg e . The s ix th  p a t i e n t  
about 6 weeks ante-mortem, developed a " c o ld ,"  fo llow ed by 
g i n g i v i t i s  and a b scesses  of the  fa c e ,  w hile  much pus 
exuded from the  gums and a l v e o l i ,  and a t  post-mortem th e  
whole lower jaw was n e c ro t ic ,  w ith loosen ing  of th e  t e e th .  The 
pus showed s t r e p to c o c c i  and d ip h th e ro id  b a c i l l i .  B i l l in g s  
(1912) p la c e s  s e p t ic  c o n d it io n s  of the gums and a lv e o la r  
socke ts  immediately a f t e r  t o n s i l l a r  in f e c t io n s  in  h i s  l i s t  
of fo c i  o f  i n f e c t io n  w ith  an e t i o lo g i c a l  r e l a t io n s h ip  to 
n e p h r i t i s .  V arious s e p t ic  sk in  le s io n s ,  w ith  a neph­
r i t i c  com plica tion , have been recorded  in  the  l i t e r a t u r e . Thus 
Prowse (1932) in s ta n c e s  a case o f  n e p h r i t i s  fo llow ing  acu te  
c e l l u l i t i s  of th e  hand, and Volhard and Fahr, and Addis and 
O liver mention s im i la r  ca ses . E xtensive burns and sc a ld s  
a re  a lso  mentioned by v a r io u s  au th o rs  -  von Kahlden (1891), 
Edebohls (1904) -  as p reced ing  n e p h r i t i s .  C a t te ru c c ia
(1931) s t a t e s  th a t  sk in  d is e a se s  due to  cocci can cause im­
p o r ta n t  r e n a l  co m p lica tio n s ,  the  most im portan t e t i o l o g i -  
c a l ly ,  being im petigo . Capon (1926) d e sc r ib e s  a case o f  
n e p h r i t i s  i n  a c h i ld  of 3J- y e a rs ,  fo llow ing  im petigo, and 
considered  secondary to  t h i s ,  though o to rrh o ea  and v a g i n i t i s  
were a l s o  p r e s e n t .  W yllie and M onorieff (1926) inc lude  t h i s  
same sk in  l e s io n  in  t h e i r  l i s t  o f  in f e c t io n s  having an e t i o ­
lo g ic a l  r e l a t i o n s h i p  to  n e p h r i t i s ,  and Langdon Brown (1929) 
saw two cases  o f  sc a b ie s  causing  a s tap h y lo co cca l sk in  i n ­
f e c t io n  fo llow ed by g lo m e ru lo -n e p h r i t is .  This au thor 
s t a t e s , /
80.
s t a t e s ,  "Since the  slcin i s  a p a r t  o f  the ex c re to ry  a p p a ra tu s ;  
an a s s o c ia t io n  between d ise a se s  o f  the sk in  and the  kidneys 
i s  not s u r p r i s in g .  Extensive burns a re  well-known to  cause 
n e p h r i t i s ,  though here ex ten s iv e  s e p s is  i s  th e  c h ie f  f a c t o r . "
Two cases  in  the p re se n t  s e r ie s  remain to  be con­
s id e re d ,  one fo llow ing  an a t t a c k  o f  mumps 3 weeks befo re  
adm ission, w hile  chicken-pox was follow ed by n e p h r i t i c  
symptoms in  the o th e r .  I t  i s  now recogn ised  th a t  almost 
any o f  th e  exanthemata o f  childhood can cause an a t t a c k  o f  
n e p h r i t i s ,  s c a r l e t  f e v e r ,  o f  cou rse , being  the most impor­
t a n t ,  e t i o l o g i c a l l y .  A number of  oases have been recorded 
t r a c e a b le  to  the two in f e c t io n s  mentioned above. Thus 
M il le r  (1905) r e p o r t s  a case of  mumps in  a boy o f  4, th e  
d is e a s e ,  however, being  com plicated by m easles . He s t a t e s  
th a t  th e  n e p h r i t i c  com plica tion  of mumps, which tends to  
occur in  e a r ly  convalescence, i s  much more freq u en t in  
males than  in  fem ales . His rev iew  of the  l i t e r a t u r e  on the 
su b je c t  r e v e a ls  o th e r  29 cases  o f  n e p h r i t i s  secondary to 
mumps, and o th e r  w r i t e r s  mention, in  a d d i t io n ,  f e b r i l e  
a lbum inuria  d u r in g  th e  course  o f  t h i s  d i s e a s e .  Foa (1930) 
re c o rd s  a case  o f  n e p h r i t i s  a s s o c ia te d  w ith  mumps in  a boy 
of 9, b u t  comments on the  almost c o n s ta n t  i n t e g r i t y  o f  th e  
r e n a l  fu n c t io n  du ring  p a r o t i t i s .  He s t a t e s  th a t  when neph­
r i t i s  does occur i t  appears g e n e ra l ly  as a l a t e  com plica tion , 
about 1 to  2 weeks a f t e r  d isappearance  o f  the  p a r o t id  swel­
l in g ,  though in  a few in s ta n c e s  reco rded  in  th e  l i t e r a t u r e ,  
t h e /
the two d ise a se s  ran  a sim ultaneous course . In  th e  case 
a t  p re se n t  under d is c u s s io n ,  the h i s t o r y  s t a t e s  t h a t  th e  
p a t i e n t ,  a male c h i ld ,  7 y ea rs  o f  age, had mumps 21 days be­
fo re  adm ission , and 3 days l a t e r  the e y e l id s  became p u ffy .
The case o f  n e p h r i t i s  fo llo w in g  chicken-pox occurred  in  a 
male in f a n t  of 21 months. Cases of n e p h r i t i s  fo llow ing  
chicken-pox a re  reco rded  by various au th o rs ,  among them 
Waltner (1930) and Denny and Baker (1929). In the case d es ­
cr ibed  by the l a t t e r ,  the d ise a se  was com plicated by an 
acute  t o n s i l l i t i s  beg inn ing  two days b efo re  the  chicken-pox 
e ru p t io n ,  and which might i t s e l f  be cons idered  th e  c h ie f  
e t i o l o g i c a l  f a c t o r .  Ochsenius (1930) r e p o r t s  a f a m i l i a l  
outbreak  of n e p h r i t i s  a f t e r  ch icken-pox, in v o lv in g  3 c h i ld re n ,  
and Murray Gordon (1924) d e s c r ib e s  a case where, a f t e r  chicken 
pox w ith  a mild c l i n i c a l  course and r a th e r  scan ty  sk in  le s io n s  
severe headache and p o ly u r ia  w ith  haem aturia  ushered  in  an 
a t t a c k  b f  n e p h r i t i s ,  t h i s  case be ing  f u r th e r  com plicated  by 
e n c e p h a l i t i s .
DISCUSSION ON THE ETIOLOGY OF ACUTE NEPHRITIS.
Kannenberg, as f a r  back as 1880, recogn ised  the  f a c t  
th a t  t o n s i l l i t i s  i s  a very  common cause of n e p h r i t i s .  U n t i l  
the  beg inn ing  o f  th e  p re se n t  ce n tu ry , however, l i t t l e  was 
added to  our knowledge of the  e t io lo g y  of n e p h r i t i s ,  and 
p a r t i c u l a r l y  in  c h i ld re n  the  tendency was to  reg a rd  i t  as 
g e n e ra l ly /
g e n e ra l ly  due e i t h e r  to  s c a r l e t  f e v e r ,  or to  cold and ex­
posure. Recent in v e s t ig a t io n s  have shown, however, t h a t  
e i t h e r  the  acu te  exanthem ata, naso-pharyngeal and o the r  
fo c a l  i n f e c t i o n s ,  and s e p t ic  sk in  co n d it io n s  a re  among the  
c h ie f  cau ses , w h ile , though cold  and exposure may p lay  a 
p a r t  in  p r e c i p i t a t i n g  an a t ta c k  of n e p h r i t i s ,  they  do so 
merely by working in  a round about way through  b a c t e r i a l  i n ­
f e c t io n .  Langdon Brown (1929) does no t b e l ie v e  t h a t  expos­
ure  to  co ld  causes n e p h r i t i s  in  h e a l th y  p e rso n s , though i t  
may ex a ce rb a te  an acu te  l e s io n .  In the f i r s t  w in te r  of th e  
war, epidem ics of n e p h r i t i s  d id  not occur when the  men were 
much exposed and bad ly  housed, bu t i t  was p re v a le n t  In  the 
sp r in g  of 1915, and th e re  was no r e l a t i o n  between low tem­
p e ra tu re  and th e  in c idence  of n e p h r i t i s .  L y t t le  and Rosen­
berg  (1929) co n s id e r  t h a t  th e  seasonal inc idence  of acu te  
n e p h r i t i s  c lo s e ly  fo llow s th a t  of r e s p i r a t o r y  d is e a s e ,  th e  
onset of about 75 per c e n t ,  of bo th  o ccu rr in g  between th e  
months of December and May ( in c lu s iv e ) .  They re g a rd  as un­
u su a l th e  absence o f  some p rev ious  in f e c t io n  in  acu te  neph­
r i t i s ,  and b e l ie v e  t h a t  upper r e s p i r a t o r y  t r a c t  in f e c t io n s  
predominate as th e  cause of a l l  ty p e s .  The im portance of 
t o n s i l l a r  d is e a se  has a l re a d y  been mentioned in  d e a l in g  
w ith th e  e t io lo g y  of the  s e r ie s  of cases  forming th e  b a s is  
of t h i s  work. Among o th e r  au th o rs  who emphasize the e t i o ­
lo g ic a l  im portance o f  d ise a se d  t o n s i l s  as  f o c i  of in f e c t io n
are  Volhard and Fahr (1914) who a t t r i b u t e  to  them above one 
q u a r t e r /
q u a r te r  of a l l  cases of known e t io lo g y ,  and s t a t e :  "When we
add t h a t  s c a r l e t  n e p h r i t i s  a lso  r e s u l t s  from s c a r l e t  angina, 
and th a t  the  primary cause of purpura , j o in t  rheumatism and 
e n d o c a rd i t i s  i s  g e n e ra l ly  an angina , while in  co ld s ,  f l u - l i k e  
d is e a s e s ,  r h i n i t i s  and o t i t i s  media, the in f e c t io n  as a r u le  
s t a r t s  from the  lym phatic pharyngeal r in g ,  we come to  the  r e ­
markable conc lu s ion  t h a t  in  almost th r e e -q u a r te r s  o f  a l l
n e p h r i t id e s  o f  known e t io lo g y  the t o n s i l s  or the  lym phatic
of
pharyngeal r in g  form the  p o r t a l / e n t r y  fo r  the  d is e a s e -
ffproducing organism s. A few o f  th e se  authors* ca ses ,  however, 
fo llow ed damage to  th e  sk in ,  n e p h r i t i s  be ing  due to  a compli­
ca ted  f r a c t u r e ,  fo r  example, to  some o th e r  in f e c te d  wound, 
or to  a d is e a s e  such as eczema or sc ab ie s .
In the  experience  of Gainsborough (1932) most cases  o f  
n e p h r i t i s  are  o f  s c a r l e t  or to n s i l lo g e n o u s  e t io lo g y .  In  neph­
r i t i s  in  c h i ld re n  p a r t i c u l a r l y ,  the  e t i o l o g i c a l  r e l a t io n s h ip  
to  in fe c t io n ^ a c c o rd in g  to  the  genera l opinion,, i s  even more ob­
vious th a n  in  a d u l t s ,  s ince  any of th e  acu te  s p e c i f i c  f e v e rs  
may g ive r i s e  to  i t ,  though th e  m a jo r i ty  of such cases  develop 
fo c a l  n e p h r i t i s  w ith  reco v e ry , u n le ss  where com plicated by 
secondary i n f e c t i o n  (g e n e ra l ly  s t r e p to c o c c a l ) ,  when t ru e  
d i f fu s e  n e p h r i t i s  r e s u l t s ,  though t h i s  i s  com parative ly  r a r e ,  
H adfield  and Garrod (1932). Gray (1928) i s  among th o se  who 
f in d  c o - e x i s t in g  fo c a l  se p s is  in  n e p h r i t i s  e a s i e r  to  demon­
s t r a t e  in  c h i ld re n  than  in  a d u l t s .  In  an in v e s t ig a t io n  of 
the  case reco rd s  o f  n e p h r i t i c  c h i ld re n  in  Aberdeen, he found 
among/
among 42 oases of acu te  n e p h r i t i s  34 w ith  d e f i n i t e  fo o a l  
s e p s i s ,  (81.0 per o e n t . ) ,  w hile  in  a c o n t ro l  s e r i e s  o f  50 
cases  of nervous d is e a se s  the  inc idence  of  fo c a l  s e p s is  
amounted only to  28.0 per o en t ,  and to  42.0  per o en t .  in  50 
co n secu tiv e  cases  of a l l  d is e a se s  excluding n e p h r i t i s ,  in  
the  op in ion  of W yllie and M onorieff (1926) t o n s i l l i t i s  w ith  
or w ithout o t i t i s  i s  by f a r  th e  commonest cause of n e p h r i t ­
i s  in  c h i ld re n ,  and Brown and Cummins (1916) f in d  th a t  
a p rev ious h i s to r y  o f  some d is e a s e ,  o th e r  than  mere c h i l ­
d re n ’s a i lm e n ts ,  i s  about tw ice as common in  n e p h r i t i c s  as 
in  n o n - n e p h r i t i c s . P faund ler  and Schlossman (1908) con­
s id e r  i t  r a th e r  unusual to be unable to  a s s ig n  a cause fo r  
an a t t a c k  o f  n e p h r i t i s .  According to  P a te rso n  and Y/yllie 
(1926) th e  b e l i e f  i s  growing th a t  n e p h r i t i s  i s  more o f te n  
secondary to  some naso-pharyngeal in f e c t io n  than  to  
any o th e r  cause. H i l l  (1919) reg a rd s  t o n s i l l i t i s  as 
the  most f re q u e n t  cause of n e p h r i t i s  in  c h i ld re n ,  and 
r a r e l y  sees  oases secondary to  s c a r l a t i n a  in  a gen e ra l hos­
p i t a l .  He b e l ie v e s  th a t  in  cases  of unknown e t io lo g y  the  
t ro u b le  f r e q u e n t ly  beg ins w ith  a m ild t o n s i l l i t i s  m issed, 
as n e a r ly  a l l  c h i ld re n  in  h is  s e r i e s  had la rg e  and u nhea lthy  
t o n s i l s .  He in c lu d es  oases secondary to  o t i t i s  and c e rv ic a l  
a d e n i t i s  under th e  heading of th r o a t  in f e c t io n s .  Osman (1925) 
a lso  f r e q u e n t ly  f in d s  in  acu te  n e p h r i t i s  in  c h i ld re n  some a-  
cu te  inflam m atory p rocess  in  the upper r e s p i r a t o r y  t r a c t ,  gen­
e r a l l y  the  to n s i l s  or ea rs  or b o th . S a u t te r  (1922) and Kinney
(1932) r e p o r t  o ases  of acute n e p h r i t i s  fo l lo w in g  acu te  m asto id  
i n f e c t i o n /
in f e c t io n .  Garrod, B a tten , T h u rs f ie ld  and P aterson  (1929), 
in  a d d i t io n  to  d is e a s e s  of th e  naso-pharynx, e a r ,  or upper 
r e s p i r a to r y  passages , mention as o the r  prominent causes of 
n e p h r i t i s  in  c h i ld re n ,  in f e c te d  wounds, impetigo co n tag io sa ,  
p a r o t i t i s ,  c e rv ic a l  a d e n i t i s ,  e r y s ip e la s ,  pneumonia and empy- 
aema, and even w hitlow , th e  l a t t e r  being  in  t h e i r  opin ion  a 
not uncommon p recu rso r  o f  n e p h r i t i s .  E n d o ca rd it is  i s  a lso  f r e ­
qu en tly  a s so c ia te d  w ith  n e p h r i t i s .  According to  Baehr and 
Lande (1920), th e  former i s  one of the th re e  d ise a se s  d i s ­
t in g u ish ed  along w ith  s c a r l e t  fev e r  and s t r e p to c o c c a l  angina 
by the frequency  w ith  which i t  i s  com plicated by acu te  and 
chronic n e p h r i t i s .  Various w r i t e r s ,  M a rr io t t  (1924), Clausen 
(1925), A ld r ich  (1926), co n s id e r  th a t  in  the  parenchymatous 
type of n e p h r i t i s  where the l e s io n  i s  mainly tu b u la r ,  in f e c ­
t io n  of th e  n a s a l  s inuses  i s  im portant e t i o l o g i c a l l y . Apart 
from the d is e a s e s  j u s t  mentioned, which a re  p re v a le n t  in  
Europe, w r i t e r s  from various  c o u n tr ie s  abroad mention o th e r  
e t i o l o g i c a l  f a c t o r s ;  thus Moncorvo (1902)considers m a la r ia  as 
im portant e t i o l o g i c a l l y  in  Rio as s c a r l e t  fev e r  in  Europe, 
and found th a t  o f  35 cases  of n e p h r i t i s  in  young c h i ld re n ,
26, or n e a r ly  75 per  c e n t . ,  were a s so c ia te d  w ith  m a la r ia .
Surbek (1932) r e p o r t s  a s e r i e s  of cases of  n e p h r i t i s  from 
South Sumatra, w ith  m a la r ia  as  the  e t i o l o g i c a l  f a c t o r ,  the  
severe ch ron ic  q u a r ta n  type be ing  most commonly a s s o c ia te d  
with n e p h r i t i s .
In  A u s t r a l i a ,  HfDonald (1931) reco rd s  a case of
a c u te /
86.
acute tu b u la r  n e p h r i t i s  in  a c h i ld  of 3 yea rs  and 11 months, 
fo llo w in g  le ad -p o iso n in g ,  while C ro ll  (1929) and Nye (1929) 
comment on the  frequency  in  Queensland o f  chronic  n e p h r i t i s  
in  c h i ld re n  and young a d u l t s ,  th e  d is e a s e  being  f a m i l ia l  
and o f te n  a f f e c t i n g  many members of a fam ily . The p re ­
valence of  t h i s  d ise a se  i n  Queensland, these  au thors  a t t r i ­
bute to  th e  f a c t  t h a t  many of th e  wooden houses are p a in te d  
with le a d  p a in t ,  which q u ic k ly  d r i e s  in  the  sun and becomes 
reduced to  a powder, w ith  which c h i ld re n  contam inate t h e i r  
f in g e r s ,  and by n a i l - b i t i n g  and thumb-sucking absorb s u f f i ­
c ie n t  le ad  over long p e r io d s  to  produce a slow ly p ro g re ss iv e  
chronic n e p h r i t i s .  Another f a c t  t h a t  c o n t r ib u te s  to  the  
g re a te r  p reva lence  of the d ise a se  in  Queensland than  in  the  
r e s t  of A u s t r a l i a ,  i s  t h a t  th e  wooden houses th e re  are  b u i l t  
on h igh  b locks to  p reven t the a c t i v i t i e s  o f  th e  w hite a n t ,  
and th e  verandas a re  provided w ith  a g a te ,  so t h a t  the  c h i l ­
dren  are  confined  w ith in  a narrow space and have a g re a te r  
o p p o r tu n ity  to  absorb the  powdered le a d .  Another way in  which 
n e p h r i t i s  can a r i s e  i s  re p o r te d  from A u s t r a l i a  by B re in l  and 
P r i e s t l e y  (1918) where, in  the trea tm en t of a p ro to z o a l  in ­
f e c t io n  w ith antimony ( t a r t a r  e m e tic ) ,  th e  p a t i e n t  developed 
an acu te  i n t e r s t i t i a l  n e p h r i t i s .
A f i n a l  way in  which n e p h r i t i s  can a r i s e ,  i s  th rough  
d i r e c t  traum a. Schbrc her (1931) and Koch (1931) r e p o r t  cases 
fo llow ing  a blow or a c rush ing  in ju r y  in  th e  kidney re g io n .
In /
87.
In  such cases n e p h r i t i s  may he due to long -con tinued  cramp 
of th e  r e n a l  v e s s e l s ,  to  the  form ation  of nephro tox ins  from 
damage to r e n a l  t i s s u e ,  to  l o c a l l y  dim inished r e s i s t a n c e ,  or 
to  a com bination of  a l l  th re e  f a c t o r s .
A number of tex t-b o o k s  on c h i ld r e n ’s d ise a se s  d iv id e  
n e p h r i t i s  in to  two main groups, accord ing  to  the  age of the  
c h i ld ,  p la c in g  the  cases of  i n f a n t i l e  n e p h r i t i s  in  a se p a ra te  
ca tegory  from those  in  o ld e r  c h i ld re n .  As has a l re a d y  been 
mentionedJ in f a n ts  appear to  have much le s s  power of r e s i s t a n c e  
than  o ld e r  c h i ld re n ,  n e p h r i t i s  can appear a t  any age; thus 
Karsner (1908) r e p o r t s  the  case of a n e p h r i t i c  in f a n t  dying 
45 minutes a f t e r  b i r t h .  Lapage (1932) d e s c r ib e s  a case in  
a new-born baby, and Ashby and Wright (1928) s t a t e  th a t  in  
r a r e  oases in f a n t s  a re  born w ith  acu te  n e p h r i t i s ,  w hile  Ashby 
(1901) d e s c r ib e s  a case adm itted  to  h o s p i t a l  the  day a f t e r  
b i r t h ,  w ith  sw ollen  face  and marked oedema. Ho u r in e  was 
passed and the  c h i ld  had convu ls ions , and d ied  24 hours 
a f t e r  adm ission . An autopsy , marked p r o l i f e r a t i v e  changes 
were p re se n t  in  th e  i n t e r s t i t i a l  t i s s u e ,  and a o e l l u l a r  growth 
had surrounded th e  tu b u le s  and the  g lo m eru li ,  and had put most 
of th e  l a t t e r  out of a c t io n .  C arpenter (1905) r e p o r t s  a case 
of i n t e r s t i t i a l  n e p h r i t i s  a s s o c ia te d  w ith  c i r r h o s i s  of the  
su p ra re n a l  cap su le s  in  an in f a n t  of 5 weeks. B allan tyne (1902), 
. in  h is  book on a n t e - n a ta l  pa tho logy , mentions as a p o s s i b i l i t y  
the  i n t r a u t e r i n e  o r ig in  of n e p h r i t i s  and r e p o r t s  2 i n s t a n ­
c e s /
instances were in  a l l  p r o b a b i l i ty  th e  d is e a s e  had begun befo re  
b i r t h ,  one case  be in g  id io p a th ic ,  while in  th e  o th e r  th e  
mother had su f fe re d  from b ro n c h i t i s  and pneumonia s h o r t ly  
befo re  th e  b i r t h  of h e r  i n f a n t .
P faundler and Schlossman (1908) p lace  g a s t r o - e n t e r i t i s  
f i r s t  in  t h e i r  l i s t  of d ise a se s  a s so c ia te d  w ith  n e p h r i t i s  in  
in fancy , fo llow ed nex t in  o rd e r  by the  exanthem ata, such as 
v a r i c e l l a  and m e n in g i t i s .  They have a l s o  seen e r y s ip e la s ,  
angina, te ta n u s  neonatorum, im petigo co n tag io sa ,  aphthous 
s to m a t i t i s ,  and g e n e ra l iz e d  eczema, fo llow ed by n e p h r i t i s ,  
some of th e  s e v e re s t  cases in  t h e i r  experience  fo llow ing  
s t r e p to c o c c a l  c a t a r r h .  Heubner, quoted by th e  above a u th o rs ,  
a lso  mentions th e  frequency o f  n e p h r i t i s  in  i n f a n t i l e  scurvy. 
They s t a t e  f u r th e r  th a t  in f a n ts  a re  more r e a d i ly  a f f e c te d  
than a d u l ts  by e x te r n a l  a p p l ic a t io n s  of  to x ic  su b s tan ces ,  
such as io d in e ,  t a r ,  e t c . ,  and they inc lude  c o n g e n ita l  
s y p h i l i s  among th e  e t i o l o g i c a l  f a c to r s  causing  acu te  n e p h r i t i s  
in  in fan c y . Bruning and Schwalbe (1913) a lso  s t r e s s  th e  im­
portance of g a s t r o - e n t e r i t i s  in  i n f a n t i l e  n e p h r i t i s .  Abt 
(1923) ag rees  t h a t  n e p h r i t i s  in  e a r ly  in fancy  i s  g e n e ra l ly  
caused by g a s t r o - i n t e s t i n a l  d is tu rb a n c e ,  though in f e c t io n s  
such as pneumonia, m e n in g it is  and e r y s ip e la s ,  d i f f u s e  sk in  
e ru p t io n s ,  th e  acu te  exanthem ata, as w e ll  as v a r io u s  to x ic  
substances used as lo c a l  a p p l ic a t io n s  may a l s o  determ ine an 
a t ta c k ;  and he a l s o  makes th e  im portan t o b se rv a tio n  t h a t  con­
g e n i t a l /
co n g en ita l  d e fe c ts  of the  r e n a l  s t r u c tu r e s  a re  conducive to  
the  o nse t o f  n e p h r i t i s .  He reg a rd s  as p red isp o s in g  causes , 
e r r o r s  of d i e t ,  improper ca re  of  th e  sk in ,  and h e r e d i ta r y  
f a c t o r s .  W e ll-au th e n tic a te d  cases are recorded where se v e ra l  
members of  th e  same fam ily  s u f f e r  from n e p h r i t i s ,  and he 
assumes t h a t  in  c e r t a in  f a m il ie s  in h e re n t  s u s c e p t i b i l i t y  to  
inflam m ation may be p re s e n t .  Thus, a mother w ith  eclam psia 
may give b i r t h  to  a c h i ld  w ith  d ise a se d  k idneys. Exposure to  
co ld , Abt b e l ie v e s ,  probably  ren d ers  the p a t i e n t  more sus­
c e p t ib l e  to  in f e c t io n  from o th e r  f o c i  in  th e  body. He quotes 
in  t h i s  connection  th e  experim enta l work of Helmholz, who 
f a i l e d  in  h i s  a ttem pt to  produce p y e l i t i s  in  r a b b i t s  by the  
in travenous in j e c t io n  o f  s t r a i n s  of colon b a c i l l i ,  u n le ss  he 
damped t h e i r  fu r  and c h i l l e d  them by exposure to  an e l e c t r i c  
fan . Simmonds (1896) b e l ie v e s  th a t  n e p h r i t i s  in  marasmus i s  
due not to  g a s t r o - e n t e r i t i s ,  but to  th e  o t i t i s  p re se n t  in  
n e a r ly  a l l  marasmic in f a n t s .  Garrod, B a tten , T h u rs f ie ld  and 
P aterson  (1929), in  genera l agreement w ith  o th e r  w r i t e r s ,  
s t a t e  t h a t  th e  c h a r a c t e r i s t i c  s igns  of n e p h r i t i s  in  in f a n ts  
may be e a s i l y  overlooked, and symptoras^may be m istaken fo r  
those  of acu te  i n t e s t i n a l  j^ jf tu rb a n c e , w ith  a c id o s i s .  These 
w r i te r s  co n s id e r  acu te  n e p h r i t i s  r a r e r  in  in fancy  than in  
l a t e r  ch ildhood , s ince  in f a n t s  a re  l e s s  l i a b l e  to  s u f f e r  from 
co n d it io n s  l i k e l y  t o  cause i t .  They reg a rd  c o n g e n ita l  syph­
i l i s  as a prominent e t i o l o g i c a l  f a c t o r ,  most p robably  on 
accoun t/
account of a s s o c ia te d  naso-pharyngeal s e p s i s ,  and i n  ad­
d i t io n  blame o h ie f ly  o th e r  acu te  s p e c i f ic  or fo c a l  in f e c t io n s  
or sk in  s e p s i s ,  b e l ie v in g  l ik e  Abt, t h a t  co ld  and exposure 
p lay  only a p a r t  in  p r e c i p i t a t i n g  an a t t a c k  of  n e p h r i t i s .  
Blackman and Rake (1932), in v e s t ig a t in g  a s e r ie s  o f  pneumo­
coccal in f e c t io n s  in  young in f a n t s ,  found acu te  n e p h r i t i s  of 
co n s id e rab le  i n t e n s i t y  in  9 .5  per c e n t ,  of th e s e .
While th e  g en e ra l  consensus of opin ion  thus reg a rd s
n e p h r i t i s  as secondary to  some focus of in f e c t io n ,  i t  i s
agreed by some w r i te r s  t h a t  t r u e  s o - c a l le d  prim ary n e p h r i t i s
does occur in  a m in o rity  of  ca ses .  Thus Parsons and B a r l in g
(1933) s t a t e  t h a t  in  some in s ta n c e s  th e  cause i s  unknown, th e
d ise a se  beginn ing  d u r in g  a p er io d  of good h e a l th .  S t i l l  (1912)
recogn izes  t h a t  many causes of  n e p h r i t i s  e x i s t  in  c h i ld re n
he
ap a r t  from s c a r l e t ,  but/ b e l ie v e s  t h a t  th e  m a jo r i ty  of cases  
begin w ithou t any a s s ig n a b le  e t i o l o g i c a l  f a c t o r ,  and he con­
cludes t h a t  th e re  i s  a la rg e  group of cases where n e p h r i t i s  
in  ch ildhood i s  a p p a re n tly  prim ary and id io p a th ic  in  th e  sense 
th a t  we do no t know i t s  cause . H i l l  (1919) s t a t e s  th a t  f a r  
more ex u d a tiv e  th an  haemorrhagic cases a re  of  unknown e t io lo g y ,  
and W yllie and M oncrieff (1926), and P aterson  and W yllie (1926) 
agree t h a t  f o c i  o f  in f e c t io n  a re  more g e n e ra l ly  found in  
haemorrhagic th an  in  tu b u la r  n e p h r i t i s .  The la s t-m en tio n ed  
w r i te r s  found in  22 cases o f  parenchymatous n e p h r i t i s ,  9 cases 
of  q u i te  obscure o r ig in ,  w hile  o f  27 haemorrhagic c a se s ,  some 
fo c u s /
focus o f  in f e c t io n  was observed in  a l l  bu t 2. In  over l / 3 r d  of 
the  cases  form ing th e  su b je c t  of th i s  work, as  we have seen, 
no f a c t o r  w ith  a p o s s ib le  e t i o l o g i c a l  bea rin g  was found, and 
th i s  might seem a t  f i r s t  s ig h t  to  be a t  v a r i a t i o n  w ith  modern 
views on n e p h r i t i s .  A ll c a se s ,  except 4 , however, were of 
exudative  ty p e , and i t  i s  p r e c i s e ly  in  such cases  t h a t  th e  
au thors  l a s t  named found th e  l a r g e s t  percen tage  of  id io p a th ic  
n e p h r i t i s .  A lso, a number of p a t i e n t s  were adm itted  moribund, 
w ith  an i n s u f f i c i e n t  h i s t o r y .  While a w r i te r  l i k e  H i l l ,  who 
made a s p e c ia l  s tudy  of n e p h r i t i s ,  might o b ta in  a h i s t o r y  of 
th r o a t  in f e c t io n  in  a la rg e  p ro p o rt io n  of c a se s ,  on making 
s p e c ia l  enqu iry  w ith  regard  to  t h i s  p o i n t , . in  a s c a t t e r e d  
s e r ie s  of cases  such as th e  p r e s e n t ,  ex tending over a long  
p er io d  of tim e and where case p a r t i c u l a r s  were ob ta ined  by 
many d i f f e r e n t ,  o f te n  h a ra ssed  r e s id e n t s ,  i t  i s  very  p ro ­
bable  t h a t  no s p e c ia l  enqu iry  would be made re g a rd in g  re c e n t
sore t h r o a t s  or " c o l d s . ” In  the p re se n t  s e r i e s  a l l  t h a t  one
of
is  e n t i t l e d  to  say  i s ,  t h a t  in  over l / 3 r d /  th e  cases  no prim ary 
focus of in f e c t io n  was d isc o v e red , not t h a t  a prim ary focus 
d id  not e x i s t .  I t  would be i n t e r e s t i n g  to  compare the  p re se n t  
r e s u l t s  w ith  th o se  of  a s e r i e s  examined by one perso n , in  a 
uniform way, paying due reg a rd  to  the  s t a t e  o f  the t o n s i l s ,  
t e e t h ,  sk in ,  and middle e a r s .
Having mentioned some o f  th e  c u rren t  views w ith  regard  
to  the  e t i o l o g i c a l  f a c t o r s  a s s o c ia te d  w ith  n e p h r i t i s ,  th e  
b a c te r io lo g y /
b a c te r io lo g y  of such le s io n s  w i l l  now be b r i e f l y  d isc u sse d .
Much a t t e n t io n  has been devoted to  t h i s  s u b je c t ,  and i t  i s  now 
g e n e ra l ly  recogn ized  t h a t  s t r e p to c o c c a l  in f e c t io n s  must be 
blamed in  a la rg e  percen tage  of c a se s .  Newburgh (1923) 
s t a t e s :  MOne may expect the percen tage  of cases o f  acu te  
n e p h r i t i s  dem onstrated to  be due t o  in f e c t io n  by s t re p to c o c c u s ,  
to  grow as our knowledge of medicine in c re a s e s ,  bu t th e re  w i l l  
remain a few cases  due to  pneumococcus, B. d ip h th e r ia e ,  and 
perhaps s tap h y lo co ccu s/ ' Volhard and Fahr agree t h a t  by f a r  
the g r e a t e s t  r&Le i s  p layed by th e  s t r e p to c o c c u s ,  w ith  pneu­
mococcus nex t in  im portance. The o ther  i n f e c t in g  organism s, 
accord ing  to  th e se  au th o rs ,  a re  i n s i g n i f i c a n t  e t i o l o g i c a l l y ,  
though B. in f lu e n z a e  may, a t  t im es , -  and perhaps B. c o l i  -  
cause t r u e  haemorrhagic n e p h r i t i s .  They quote L o h le in fs view 
th a t  s tre p to c o c c u s  i s  a lone re sp o n s ib le  f o r  n e p h r i t i s ,  though 
the  l a t t e r  o c c a s io n a l ly  saw g lo m e ru lo -n e p h r i t is  in  pneumonia 
and tu b e r c u lo s i s ,  bu t considered  n e p h r i t i s  a chance a s s o c ia ­
t io n  i n  th e  las t-nam ed  d is e a s e .  In  Gray*s (1928) in v e s t ig a ­
t io n  in  Aberdeen, mentioned above, th e  b a c te r io lo g y  of the  
le s io n  a s s o c ia te d  w ith  n e p h r i t i s  was mentioned in  7 o f  th e  
42 c a se s ,  and was s t r e p to c o c c a l  in  5 of th e s e .  In  Paterson  
and W yllie , and W yllie and Moncx»i4fffs c a se s ,  th e  a s s o c ia te d  
in f e c t io n  was g e n e ra l ly  s t r e p to c o c c a l ,  though a t  tim es s taphy ­
lo c o c c a l ,  o r  pneumococcal. Kolmer (1926) s t a t e s :  "Of a l l  
organisms b e l ie v e d  r e s p o n s ib le  fo r  f o c a l  in f e c t io n s ,  s t r e p t o ­
coccus/
s trep to c o cc u s  i s  th e  most im p o rtan t,  fo llow ed n ex t in  o rder
and
by staphy lococcus au reus , pneumococcus, gonococcus / b . c o l i ,  
th e  two former organisms c e r t a in ly  b e in g  of prim ary importance 
in  t h i s  a u th o r fs ex p e r ien ce . The streptococco-pneum ococcal 
group, acco rd ing  to  T r o i s i e r  (1932), possesses  alone among 
the m icrococci a c e r t a in  r e n a l  a f f i n i t y .  Bumpus and M eisser 
(1921) f in d  a l s o  th a t  d ise a se d  t e e t h  can not only harbour 
s t r e p to c o c c i ,  w ith  a s e le c t iv e  a f f i n i t y  fo r  th e  u r in a ry  t r a c t ,  
but th a t  s t r e p to c o c c a l  s t r a i n s  i s o l a t e d  from the  t e e t h ,  on 
being in je c te d  in to  r a b b i t s ,  produced le s io n s  lo c a l i s e d  t o  the  
k idneys in  th e  g rea t  m a jo r i ty  of th e se  an im als . S taphy lo­
coccus, in  th e  op in ion  o f  r e c e n t  American w r i t e r s ,  i s  impor­
ta n t  e t i o l o g i c a l l y  in  parenchymatous or tu b u la r  n e p h r i t i s .  
Among o th e r  in v e s t ig a to r s ,  M a rr io t t  (1924), Clausen (1925), 
and A ld r ich  (1926) I s o la t e d  s ta p h y lo co c c i of aureus or a lbus 
type from th e  n a sa l  s in u ses  in  such p a t i e n t s .
The q u es t io n  whether in  th e  non-suppura tive  ty p e  of 
n e p h r i t i s  organisms them selves or t h e i r  to x in s  a re  r e sp o n s ib le  
fo r  th e  r e n a l  l e s io n  s t i l l  rem ains d o u b tfu l ,  except in  the  
case of th e  embolic fo c a l  n e p h r i t i s  o f  Lflhlein , where the  
l e s io n  i s  due to  th e  plugging o f  th e  c a p i l l a r y  loops by 
emboli from h e a r t  v a lv es  th e  s e a t  of b a c t e r i a l  e n d o c a r d i t i s ,  
the  organism in  q u e s t io n  being  g e n e ra l ly  s trep to co ccu s  v i r i -  
dans. I t  has been suggested  th a t  in  the  acu te  haemorrhagic 
n e p h r i t i s  o f  c h i ld re n ,  th e  fo c a l  type of l e s io n ,  w ith  the  
involvem ent/
involvement o f  r e l a t i v e l y  few g lo m eru li ,  i s  a lso  due to  
em boli. W yllie and M oncrieff (1926)& Ophuls (1917), b e l ie v e  
t h a t  acu te  g lo m e ru lo -n e p h r i t is  i s  due to  the t r a p p in g  of 
organisms in  th e  g lom eru lar  c a p i l l a r i e s ,  and t h a t  l y s i s  of 
th e se  organisms in  s i t u ,  ex p la in s  th e  s e v e r i ty  of th e  
g lom erular l e s io n .  Gray (1928) cons iders  th a t  the f a i l u r e  of 
various workers to  o b ta in  c u l tu r e s  from th e  kidneys a t  p o s t ­
mortem in  non-suppura tive  n e p h r i t i s  in  non-sep ticaem ic  cases 
does not n eg a tiv e  a b a c t e r i a l  o r ig in ,  but what i t  does d i s ­
prove i s  m e ta s ta t i c  m u l t ip l i c a t io n  of b a c t e r i a  in  th e  k idneys . 
H i l l  (1919) and Kolmer (1926) a re  among those  who a re  s t i l l  
d o u b tfu l  whether th e  to x in s  of th e  organism causing  th e  
prim ary  c o n d i t io n  a re  r e s p o n s ib le ,  or whether th e  k idney i s  
i t s e l f  invaded by organism s. Garrod, B a tte n , T h u rs f ie ld  and 
P aterson  (1929), and Huir (1933), on th e  o th e r  hand, f in d  no 
p roof o f  a c tu a l  b a c t e r i a l  in v as io n  of th e  k idney, and con­
s id e r  t h a t  the  i n t e r v a l  between th e  o r ig in a l  in f e c t io n  and 
th e  onse t of n e p h r i t i s  favours a to x ic ,  r a t h e r  than  a bac­
t e r i a l  o r ig in .  The assumption th a t  n e p h r i t i s  i s  due to  bac­
t e r i a l  in f e c t io n  i s  s tren g th en ed  when, f o r  example, n e p h r i t i s  
imm ediately fo llow s th e  onset of fo c a l  in f e c t io n  e lsew here , 
and c le a r s  up a long w ith , but not b e fo re ,  i t .  Gray (1928), 
in  h is  in v e s t ig a t io n  of a s e r i e s  o f  42 n e p h r i t i c  c h i ld re n ,  
s e le c te d  16 as showing d e f i n i t e  evidence o f  r e l a t i o n s h i p  be­
tween th e  r e n a l  l e s io n  and some in f e c t iv e  c o n d i t io n .  S im ila r  
co n f irm a to ry /
confirm atory  evidence i s  a ffo rd ed  when, as o c c a s io n a l ly  
happens, c o - e x i s t in g  fo c a l  se p s is  i s  t r e a t e d  s u r g ic a l ly  a f t e r  
n e p h r i t i s  has subsided , and th e  l a t t e r  f l a r e s  up ag a in .
Lynch (1931) observed a number of  p a t i e n t s  w ith  tu b u la r  neph­
r i t i s ,  in  a l l  o f  whom to n s i l le c to m y  was perform ed, w ith  a 
second f l a r e  up of n e p h r i t i s  in  each in s ta n c e .  H i l l  (1919) 
d e s c r ib e s  2 cases  o f  n e p h r i t i s ,  where th e re  was a recu r re n c e  
fo llo w in g  to n s i l le c to m y , which may have s t i r r e d  up f o c i  of 
i n f e c t io n ,  and Kolmer (1926) believes tha t, when e x t r a c t io n  of 
a to o th ,  to n s i l le c to m y , e t c . ,  i s  fo llow ed by ex a c e rb a tio n  of 
secondary f o c i  e lsew here , such a r e s u l t  i s  always s t ro n g  
presum ptive ev idence o f  r e l a t i o n s h i p  between prim ary and 
secondary f o c i .
ANAPHYLACTIC NEPHRITIS.
Having d isc u sse d  th e  e t io lo g y  of n e p h r i t i s  from both  
the  p a th o lo g ic a l  and b a c te r io lo g i c a l  s ta n d p o in t ,  r e fe re n c e  
should be made, b e fo re  le a v in g  th e  s u b je c t ,  to  th e  anaphy­
l a c t i c  th e o ry  of  th e  c a u sa t io n  of  n e p h r i t i s .  The f a c t  t h a t  
t h i s  d is e a s e  a r i s e s  no t immediately a f t e r  an acu te  in f e c t i o n ,  
such as t o n s i l l i t i s ,  f o r  example, but a f t e r  an i n t e r v a l  o f  
some days , w hile in  s c a r l e t  fe v e r  th e  onse t of th e  t y p i c a l  
g lo m e ru lo -n e p h r i t is  i s  sometimes delayed  u n t i l  th e  t h i r d  
week, has suggested  to  some workers t h a t  in  th e  i n t e r v a l  th e  
p a t i e n t  has developed h y p e rs e n s i t iv e n e s s  d u r in g  im m unisation. 
V olhard/
Volhard and Fahr mention t h i s  p o s s i b i l i t y  as e a r ly  as 1914. 
H adfie ld  and Garrod (1932) b e l ie v e  t h a t  i n t e r a c t i o n  o f  a n t ig e n  
and an tibody  produces substances w ith  s p e c i f i c  to x ic  a c t io n  
on th e  g lom erular c a p i l l a r i e s .  The an a p h y lac tic  th e o ry  of 
n e p h r i t i s  appears to  r e c e iv e  confirm ation  from th e  e x p e r i­
mental work o f  Duval and Hibbard (1926), who showed th a t  
b ro th  c u l tu r e s  of a haem olytic  s trep to co ccu s  s c a r l a t i n a s  were 
w ithout apparen t e f f e c t  on r a b b i t s ,  no m a tte r  how la rg e  th e  
dose or th e  ro u te  o f  in o c u la t io n  employed, as a r e s u l t  o f  th e  
f a c t  t h a t  th e  a c t iv e  p r in c ip l e  o f  th e  s trep to co cc u s  i s  endo- 
to x ic .  A dose which, given p re v io u s ly ,  would have had no 
e f f e c t ,  w i l l ,  however, produce symptoms in  r a b b i t s  p re v io u s ly  
Immunised. These au tho rs  co n s id e r  t h i s  phenomenon due t o  the  
l i b e r a t i o n  of endotoxin  from th e  in je c te d  organisms by 
s p e c i f i c  b a c te r io ly s in s  p re v io u s ly  produced in  th e  animals 
th rough  th e  a c t io n  o f  the  s p e c i f i c  a n t ig e n .  Longcope (1929) 
concludes from a s e r i e s  o f  o b se rv a tio n s  t h a t  a co n s id e ra b le  
number of cases  of acu te  and sub-acu te  n e p h r i t i s  g ive  exag­
g e ra ted  sk in  re a c t io n s  to  b o u i l lo n  f i l t r a t e s  of haem olytic 
s t r e p to c o c c i ,  and i t  seems to  him t h a t  t h i s  pronounced r e ­
ac t io n  in d ic a te s  th e  acquirement or p o sse ss io n  on th e  p a r t  
of th e  p a t i e n t s  of a h i $ i  degree of a l l e r g y  towards some 
substance in  th e  haem olytic s t r e p to c o c c i  or t o  t h e i r  p roducts  
of growth. This phenomenon i s  no t tem porary, but may p e r s i s t  
th rough  th e  a t t a c k  of n e p h r i t i s  or even fo r  se v e ra l  yea rs  
a f t e r  re c o v e ry .
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10 WARD GASES.
Before le a v in g  th e  su b je c t  of acu te  g lo m e ru lo -n e p h r i t is ,  
a f u r th e r  s e r i e s  of 10 p a t i e n t s  w i l l  be d is c u s se d ,  who f a i l e d  
to  respond to  medical trea tm en t and were su b je c ted  to  the  
o p e ra t io n  of d ec a p su la t io n  of th e  k idneys . This group i s  
kept se p a ra te  from the o th e r  cases of acu te  glom erulo­
n e p h r i t i s ,  s in c e ,  n e c e s s a r i ly ,  in  th e se  p a t i e n t s  i t  was not 
p o s s ib le  to  ca rry  out such a thorough exam ination of th e  
macro- and m icroscopic patho logy  as in  th o se  coming to  
au topsy . On the  o th e r  hand, c l i n i c a l  in v e s t ig a t io n s  were 
more ex ten s iv e  than  in  th e  l a t t e r  s e r i e s ,  as th e  former 
p a t i e n t s  were a l l  in  th e  wards f o r  co n s id e rab le  p e r io d s .
These 10 form p a r t  o f  a s e r i e s  o f  23 d ecap su la ted  c a se s ,  
t r e a t e d  in  th e  Royal H o sp ita l  f o r  Sick C h ild ren , between 
June 1917 and January  1929, and r e p o r te d  by Campbell (1930). 
H is to lo g ic a l  m a te r ia l  was a v a i la b le  in  10 on ly , of whom 7 
were male and 3 fem ale, the  ages vary ing  between 21 months 
and 10 y e a r s .  These p a t i e n t s  had s u f fe re d  from n e p h r i t i s  
fo r  v a ry ing  p e r io d s ,  as in d ic a te d  by th e  onse t of r e n a l  symp­
toms, b e fo re  d e c a p su la t io n  was perform ed, the  s h o r t e s t  du ra ­
t io n  of  the d is e a s e  b e in g  3 j  weeks and the lo n g e s t  about 21 
months. The c o n d i t io n  which le d  a l l  th o se  c h i ld re n  to  seek 
advice was ”s w e l l in g ,” e i t h e r  of th e  face  or o f  th e  le g s  and 
f e e t ,  though in  a few in s ta n c e s  oedema f i r s t  appeared below 
t h e /
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the  ch in . With regard  to  e t i o lo g ic a l  f a c t o r s ,  one c h i ld  had 
su f fe re d  fo r  y ea rs  from se v e ra l  annual a t ta c k s  of t o n s i l l i t i s ,  
and though th e re  was no h i s t o r y  of such an a t t a c k  immediately 
p r io r  to  the  o n se t  of n e p h r i t i s ,  th e  t o n s i l s  were p robab ly  in  
an u n h ea lth y  c o n d i t io n .  In  the second, th e  d is e a se  began 
w ith  so re  t h r o a t  and sw e ll in g  of the  neck (?g la n d u la r  e n la rg e ­
m ent), fo llow ed in  a few days by e p i g a s t r i c  pain  and p u f f i ­
ness round th e  ey es . A t h i r d  had en la rg ed  t o n s i l s  and im­
p e t ig o  of th e  f a c e .  A fo u r th  gave a h i s t o r y  of d isch a rg e  
from th e  r i g h t  ea r  of 4 years* d u ra t io n ,  and a f i f t h  c h i ld  of 
21 months burned h e r  hand se v e re ly  about 3 months b e fo re  
adm ission to  H o sp i ta l ,  and was unwell and i r r i t a b l e  f o r  about 
one month th e r e a f t e r ?  o r b i t a l  oedema being no ted  a t  th e  end 
of th a t  tim e, though sw e ll in g  was not g e n e ra l is e d  u n t i l  3 
weeks l a t e r .  The mother da ted  th e  onset o f  i l l - h e a l t h  from 
th e  bu rn . In  an o th e r  c h i ld ,  th e re  was a h i s t o r y  o f  B righ t*s  
d is e a se  in  th e  m aternal g ra n d fa th e r .  Though th e  p a t i e n t  him­
s e l f  had no h i s t o r y  of in f e c t io n  or o th e r  i l l n e s s  p r io r  to  
th e  o n se t  of n e p h r i t i s ,  i t  i s  p o s s ib le  he may have had an i n ­
h e r i t e d  p r e d is p o s i t io n  to  th e  d is e a s e .  Thus some p o s s ib le  
e t i o l o g i c a l  f a c to r  was p re se n t  in  6 c a s e s . In  the rem ain ing  
4 , th e  d is e a s e  began w hile  th e  c h i ld  was a p p a re n t ly  in  good 
h e a l th ,  though p o s s ib ly  some mild t h r o a t  inflam m ation no t 
mentioned in  th e  h i s t o r y  may have been p re se n t  a sh o r t  tim e 
b e fo re  th e  appearance of oedema. During t h e i r  s ta y  in  Hospi- 
t a l , /
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H o sp ita l ,  th e  prominent symptoms in  th e se  c h i ld re n  were 
album inuria  and oedema, which f a i l e d  t o  respond perm anently 
to  medical t r e a tm e n t ,  though oedema in  some cases was of 
i n t e r m i t t e n t  c h a ra c te r .
At o p e ra t io n ,  bo th  k idneys were d e cap su la ted , e i t h e r  
a t  th e  same time or a t  an in t e r v a l  of s e v e ra l  days, a small 
p o r t io n  b e in g  removed fo r  h i s t o lo g i c a l  exam ination a t  frhe 
time of o p e ra t io n .  The appearance of th e  kidneys was men­
tio n e d  in  5 in s ta n c e s  in  th e  s u rg ic a l  c a s e - r e p o r t s . Thus, in  
one case of 4 j  months* d u ra t io n ,  the  kidneys were extrem ely  
av a scu la r  and each , p a r t i c u l a r l y  th e  l e f t ,  showed a g ra n u la r  
appearance, though th e  capsu les  s t r ip p e d  com plete ly . In  a 
second case of  s im i la r  d u ra t io n ,  th e  r i g h t  k idney was small 
and g ra n u la r ,  and th e  l e f t  la rg e  and g ran u la r  and much more 
v a s c u la r  than th e  r i g h t .  ( I t  may be mentioned t h a t  Edebohls 
(1904) found a t  o p e ra t io n ,  in  a s e r ie s  of cases  o f  chron ic  
B r ig h t ’s d i s e a s e ,  t h a t  in  about h a l f  th e  c a s e s ,  only  one
c h ro n ic i ty  of such c a se s ,  th e  o th e r  presumably being  involved  
only a t  a l a t e r  d a t e . )  In a t h i r d  ca se ,  the kidneys were 
d esc r ib ed  as d a rk -co lo u red  and p o s s ib ly  en la rg ed  7^ months 
a f t e r  the o n se t  of th e  d is e a s e .  The dep th  o f  co lo u r  may, 
however, be in f lu e n c e d  by t r a c t i o n  on th e  p e d ic le ,  while 
b r in g in g  th e  kidney in to  th e  wound. In  a f o u r th  in s ta n c e ,  
the organs were l a r g e ,  s o f t ,  f r i a b l e ,  and v e ry  v a s c u la r  a f t e r  
9 j  months* d u ra t io n ,  and in  th e  l a s t  case d e sc r ib e d  a t  opera­
t i o n , /
oi>v/o us ly
kidney w a s ,d isea sed , and to t h i s  f a c t  he a t t r i b u t e s  th e
o p e ra t io n ,  though th e  d is e a se  had l a s t e d  1 2 j months, th e  
kidneys were bo th  en la rg ed , e s p e c i a l ly  th e  r i g h t .
HISTOLOGY OF THE 10 WARD CASES.
On h i s t o l o g i c a l  exam ination of th e  sm all fragm ents of 
r e n a l  t i s s u e  a v a i la b le ,  th e  most s t r ik in g  f e a t u r e  in  th e  
whole s e r ie s  was th e  f a c t  t h a t  th e re  was only com paratively  
s l i g h t  evidence o f  p r o l i f e r a t i v e  change, even in  the  th re e  
most ch ron ic  ca se s ,  where th e  d is e a s e  had l a s t e d  14, 18, and 
21 months r e s p e c t iv e ly .  In  th e  case  of s h o r t e s t  d u ra t io n  
(under one month) the  p ic tu r e  was t h a t  of a t y p i c a l  acu te  
g lo m e ru lo -n e p h r i t is  w ith  en la rg e d ,  c e l l u l a r ,  d i g i t a t e ,  
g lom eru li ,  a l l  in  the  acu te  inflam m atory s ta g e .  The tu b u la r  
ep i th e l iu m  showed marked c a ta r r h a l  change, w ith  abundant 
g ra n u la r  d e b r is  in  th e  lumina, w hile a few con ta ined  r a th e r  
scan ty  red  blood c o rp u sc le s .  The i n t e r s t i t i a l  t i s s u e  showed 
only very  s l i g h t  c e l l u l a r  i n f i l t r a t i o n ,  w ith  no connec tive-  
t i s s u e  overgrowth. A second case of  2 i  months1 d u ra t io n  
showed g lom eru li s t i l l  a c u te ly  in flam ed , l a r g e ,  sw ollen , and 
v a s c u la r .  The tu b u la r  ep i th e l iu m  was the  s e a t  of marked 
d e g e n e ra t io n ,  w ith  sw ollen , g ra n u la r  pro toplasm  and shed 
e p i t h e l i a l  c e l l s ,  a long w ith  much d e b r is  in  th e  lumina, while 
groups of convolu ted  tu b u le s  were d is ten d ed  w ith  f r e s h  red  
blood c o rp u sc le s .  The i n t e r s t i t i a l  t i s s u e  was oedematous, 
p a r t i c u l a r l y  in  th e  r ig h t  k idney , and was, a t  p la c e s ,  the s e a t
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of s l i g h t  e a r ly  f i b r o b l a s t i c  p r o l i f e r a t i o n ,  w ith  small f o c i  
of c e l l u l a r  i n f i l t r a t i o n .
Three cases  o f  approxim ately  4j- months* d u ra t io n  
showed c lo s e ly  s im ila r  h i s t o lo g i c a l  appearances in  the  
g lo m e ru l i ,  which in  a l l  3 were en larged , sw ollen and very  
c e l l u l a r ,  e n d o th e l ia l  p r o l i f e r a t i o n  causing them to  appear 
r a th e r  a v a sc u la r  on the  whole, though some c a p i l l a r i e s  were 
s t i l l  p a te n t ,  and d is ten d ed  w ith  blood. Tubular changes 
were a lso  s im i l a r ,  a g ra n u la r ,  r a th e r  f l a t  type of l i n i n g  
ep ith e l iu m  being  p resen t in  each in s ta n c e .  In  one of th e  3 
c a se s ,  red  c e l l s  were p re se n t  in  the  lumina of  some of th e  
convoluted  tu b u le s ,  bu t were no t abundant in  any of th e s e ,  
and in  ano ther  th e re  was some a ttem pt a t  c e l l  r e g e n e ra t io n .  
I n t e r s t i t i a l  changes were p r a c t i c a l l y  absent in  one ca se ,  
ano ther  showed very  s l i g h t  p e r i-g lo m e ru la r  f i b r o s i s  and 
ro u n d -c e l l  i n f i l t r a t i o n ,  w hile in  th e  t h i r d  a re a s  of 
f i b r o b l a s t i c  p r o l i f e r a t i o n  were p r e s e n t ,  a s s o c ia te d  w ith  
c e l l u l a r  i n f i l t r a t i o n ,  the  tu b u le s  in  th e se  a rea s  being 
compressed, a t ro p h ic  and s l i g h t l y  d i l a t e d ,  th e  lumina con­
ta in in g  c o l lo id  c a s t s .  In  th e se  3 c a se s ,  though of a p p ro x i­
m ately  th e  same d u ra t io n ,  w h ile  an acu te  l e s io n  was s t i l l  
p re se n t  in  a l l ,  p r o l i f e r a t i v e  changes were no t o f  equal 
e x te n t ,  and were f a i r l y  advanced in  one case  a f t e r  4^-months 
w hile  in  o th e r  cases  ( to  be d esc r ib ed  l a t e r )  o f  14, 18, and 
21 months* d u ra t io n  r e s p e c t iv e ly ,  i n t e r s t i t i a l  changes were 
s t i l l /
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s t i l l  very  s l i g h t ,  and th e  g lom eru li appeared n o t to  have 
p ro g ressed  beyond the  aoute inflammatory s ta g e ,  except in  
one ca se , which showed t r a n s i t i o n  to  a more chron ic  type of 
g lom eru lar  l e s io n .  Such f in d in g s  bear  out th e  f a c t  a lre a d y  
emphasized t h a t  no r e l i a b l e  in fo rm ation  as to  th e  d u ra t io n  
of  n e p h r i t i s  can be deduced on h i s t o lo g i c a l  exam ination. 
N e ith e r  a re  th e  naked-eye appearances of h e lp  in  determ in ing  
th e  probab le  d u ra t io n  of th e  d is e a s e .  Thus, small g ra n u la r  
k idneys were d e sc r ib ed  a t  o p e ra t io n ,  in  one of th e  cases 
w ith  a months* h i s t o r y ,  though in  o th e r  2 of 7-| and 9 
months* d u ra t io n ,  th e  k idneys , on naked-eye exam ination, 
were s t i l l  en la rg ed  and v a s c u la r .  I t  would appear, t h e r e ­
f o r e ,  t h a t  th e  m acroscopic, and even th e  m icroscop ic  ap p ear­
ances a re  no c e r t a in  c r i t e r i a  of the  d u ra t io n  of a r e n a l  
l e s io n .  Volhard and Pahr mention a case where dea th  occurred  
from m e n in g i t i s  3 i  y e a rs  a f t e r  th e  onset of glom erulo­
n e p h r i t i s .  The kidneys were s t i l l  a t  the  " la rg e  w hite" 
s ta g e ,  though in  ano ther p a t i e n t  s c a r r in g  o f  th e  su rfa ce  
was marked 5 months a f t e r  the  onset of n e p h r i t i s ,  so th a t  
th e  c o n d i t io n  would have seemed o f  much lo n g e r  s tand ing  in  
th e  l a t t e r  case w ithou t a c l i n i c a l  h i s to r y .  E v id en tly  a 
v a r i a b l e  le n g th  of tim e i s  re q u ire d  i n  in d iv id u a l  cases  to  
produce s c a r r in g ,  and i t  i s  no t p o s s ib le  to  s t a t e  th e  d u ra ­
t i o n  of a n e p h r i t i s  from th e  naked-eye appearances. The 
r e n a l  l e s io n  may thus remain a c t iv e  fo r  long p e r io d s  w ithou t 
any /
any marked degree of p r o l i f e r a t i o n .  Edebohls (1904) r e p o r t s  
a case in  a c h i ld  of 4^ y e a rs ,  who developed acu te  n e p h r i t i s  
a f t e r  an e x te n s iv e  s c a ld ,  w ith  rep ea ted  acu te  e x a c e rb a t io n s .
At o p e ra t io n  2 \ y ea rs  l a t e r  " la rg e  white" kidneys were p r e s e n t ,  
each kidney being  3 tim es th e  normal s i z e ,  w ith  no mention of 
su r fa c e  g r a n u la r i t y .  Capon (1926) a lso  found th e  kidneys en­
la rg e d  in  one c h i ld ,  where d e c a p su la t io n  was performed 19 
months a f t e r  th e  o n se t  o f  n e p h r i t i s ,  and, in  ano ther in s ta n c e ,  
where the  d is e a s e  had l a s t e d  11 months, th e  organs were of 
normal s i z e .  Experim ental p ro o f  of th e  f a c t  t h a t  a r e n a l  
l e s io n  may long remain in  th e  acu te  s ta g e  i s  a f fo rd ed  by th e  
experim ents of Seegal (1927), who adm in is te red  doses of N/lO 
h y d ro ch lo r ic  ac id  and ammonium-chloride to  r a b b i t s  over 
p e r io d s  v a ry in g  from 11 days to  one y e a r ,  and found a t  p o s t ­
mortem only  an acu te  deg en era tiv e  p rocess  in  the  kidneys of 
these  an im als . No i n t e r s t i t i a l  p r o l i f e r a t i o n  had taken 
p lace  even in  animals where marked a lbum inuria  and a l l  types 
of c a s ts  had been p re se n t  fo r  a y e a r .
To r e tu r n  to  the  h is to lo g y  of the  5 rem aining c a se s ,  
which had l a s t e d  a t  th e  time of o p e ra t io n  7^, 9, 14, 18, and 
21 months r e s p e c t iv e ly ,  in  2 of th e se  c a se s ,  o f  approxim ately  
7^ and 9 months* d u ra t io n  r e s p e c t iv e ly ,  th e  g lom eru li on 
the  whole were s t i l l  en la rg e d ,  sw ollen , c e l l u l a r  and d i g i ­
t a t e ,  though a few showed d eg en e ra tiv e  changes, w ith  a trophy  
of in d iv id u a l  g lo m eru li .  The tu b u la r  ep i th e l iu m  in  bo th  was 
m arkedly/
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markedly f l a t t e n e d  and g ra n u la r ,  many c e l l s  showing pyknotic  
n u c l e i .  The a c t i v i t y  of the  inflammatory p ro cess  was i l l u s ­
t r a t e d  in  th e  second case by th e  presence of blood in  groups 
of convoluted tu b u le s .  Both cases showed a rea s  of f i b r o ­
b l a s t i c  p r o l i f e r a t i o n  and ro u n d -c e ll  i n f i l t r a t i o n  of th e  i n ­
t e r s t i t i a l  t i s s u e ,  s l i g h t l y  more abundant and w idespread in  
th e  case of lo n g e r  d u ra t io n .  In  th e  remaining cases o f  14, 
18, and 21 months* d u ra t io n ,  the g lom eru li in  the  f i r s t  were 
very  l a rg e ,  c e l l u l a r ,  and d i g i t a t e ,  f i l l i n g  th e  capsu le  of 
Bowman, w hile some showed albumin and a few red  blood c o r ­
p u sc le s  in  th e  cap su la r  space. Some c a p i l l a r y  loops s t i l l  
con ta ined  b lood , but th e  m a jo r i ty  were blocked by sw ollen , 
p r o l i f e r a t e d ,  e n d o th e l ia l  c e l l s .  In  the  second, where some 
g lom eru li  s t i l l  appeared to  be in  the  s tage  of acu te  I n ­
flam m ation, a l l  t r a n s i t i o n a l  s ta g es  to  a ch ron ic  le s io n  were 
seen. In  th e  case l a s t i n g  21 months, the  en la rg ed , swollen 
g lo m eru li  showed l i t t l e  evidence of f i b r o s i s  *- polymorphs 
were numerous in  th e  t u f t s  - w hile  the  a c t iv e  n a tu re  of the  
l e s io n  in  t h i s  case was dem onstrated by th e  presence o f  
scan ty  red  b lood co rp u sc les  in  some capsu les  of Bowman.
The tu b u la r  ep ith e liu m  in  th e se  l a s t  3 cases was th e  s e a t  
of  d eg e n e ra t iv e  changes, a marked degree of cloudy sw ellin g  
being  p re se n t  i n  th e  case  of  lo n g e s t  d u ra t io n .  Tubular 
d i l a t a t i o n  was la c k in g ,  and t h i s  can be a t t r i b u t e d  to th e  
f a c t  t h a t  i n t e r s t i t i a l  p r o l i f e r a t i o n  was r e l a t i v e l y  s l i g h t  
in  a l l  3 c a se s ,  and l e a s t  marked in  th a t  o f  lo n g e s t  d u ra t io n .  
The/
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The naked-eye appearances were not noted a t  th e  tim e of 
o p e ra t io n  in  any of th e se  3 ca ses .
CLINICAL INVESTIGATIONS AND 
RENAL EFFICIENCY TESTS.
B efore d ec ap su la t io n  was r e s o r te d  to  in  th e se  
c a se s ,  th e  p a t i e n t s  were a l l  observed f o r  a co n s id e rab le  
p e r io d .  Oedema in  each case was a marked, though v a r ia b le  
f e a t u r e ,  and the  u r in e  contained  vary ing  q u a n t i t i e s  of 
albumin. Blood was p re se n t a t  some tim e, e i th e r  macro- or 
m ic ro s c o p ic a l ly ,  in  a l l  except one case , and c a s ts  o f  v a ry ­
ing  ty p e , - though no t c o n s ta n t ly  p r e s e n t ,  -  were observed 
in  a t  l e a s t  some specimens from each p a t i e n t .  The u r in a ry  
o u t-p u t  was low, or very  low in  4 in s ta n c e s ,  f a i r  in  3, and 
was not m entioned in  the  rem ainder. Before d e c a p su la t io n  
was r e s o r te d  to  in  th e se  ca ses ,  v a r io u s  r e n a l  e f f ic ie n c y  
t e s t s  were perform ed, and the blood p re s su re  was examined 
i n  th e  m a jo r i ty .  R e su lts  a re  g iven in  th e  accompanying 
t a b l e .  With reg ard  to  normal f ig u r e s ,  Crawford (1924) p e r ­
formed pigment e x c re t io n  t e s t s  i n  26 normal c h i ld re n ,  and 
found an average e x c re t io n  in  th e  f i r s t  2 hours of 67.0  per 
c e n t ,  of th e  dye. The u rea  c o n c e n tra t io n  t e s t ,  a l s o  p e r ­
formed in  26 normal c h i ld re n ,  a f t e r  15 gms. of u rea  per  os 
y ie ld e d  r e s u l t s  vary ing  between 2 an& 6 per c e n t . ,
any th ing  over 2 per c e n t  in  th e  second hour being  con- 
s id e r e d /
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cons idered  w ith in  normal l i m i t s .  The blood u rea  was 
es tim a ted  in  12 normal c h i ld re n ,  and v a r ie d  between 20 and 
51.6  m.g. p e r  ce n t .  The N.P.N. f ig u re  has a lread y  been 
m entioned, H arr iso n  (1930) reg ard in g  as normal any th ing  b e ­
tween 25 and 50 m.g. per  cen t.  Judson and N icho lsonTs (1914) 
normal f ig u r e s  f o r  th e  blood p re ssu re  between th e  ages of
3 and 10 y e a rs  a re  91 .8  to  99.2 s y s t o l i c ,  and 64.9 to  71 .0
*
d i a s t o l i c .  As w i l l  be seen from the accompanying t a b l e ,  
only m oderate impairment o f  r e n a l  fu n c t io n  was found in  most 
of th e  cases  examined, and th e  r e s u l t s  were r a th e r  e r r a t i c  
in  a number of in s ta n c e s .  Thus, in case 1, u rea  c o n c e n tra t io n  
was low (1 .4  per c e n t . ) ,  though pigment e x c re t io n  was ap p ro x i­
m ate ly  normal (58 .0  per  c e n t . ) ,  and in  case  8, th e  u re a  con­
c e n t r a t io n  was h igh  (2 .4  per  c e n t . ) ,  w ith  a pigment e x c re t io n  
of only 35.7  p e r  cen t.  The blood u rea  was m oderate ly  r a i s e d  
in  one in s ta n c e ,  and th e  N.P.N. i n  o th e r  2. L i t t l e ,  however, 
can be deduced from th e se  scanty  f ig u r e s .  E s tim a tio n s  a re  
la c k in g  in  th e  cases o f  lo n g e s t  d u ra t io n ,  and even in  th e se  
l a s t i n g  about th e  same time (nos. 2 and 3) th e re  i s  d i s c r e ­
pancy. Thus, case 2 appears to  have f a i r l y  e f f i c i e n t  k id ­
n ey s , w hile  number 10, of s im ila r  d u ra t io n ,  shows bo th  a 
low u re a  c o n c e n tra t io n  and pigment e x c re t io n .  Below the  
d o t te d  l i n e  i n  th e  t a b le  a re  g iven  the  f ig u r e s  ob ta ined  
a f t e r  o p e ra t io n ,  where th e se  a re  a v a i la b le .  These aga in  
a re  e r r a t i c ;  th u s ,  in  case 9, the  u rea  co n c en tra t io n  remained 
t h e /
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the same as b e fo re  o p e ra t io n ,  w hile the pigment e x c re t io n  had 
f a l l e n  from 70 to  50 per c e n t . ,  though the p a t ie n t* s  con­
d i t i o n  was improved. In  case 3, th e  u rea  c o n c e n tra t io n  ro se  
from 2 to  2 .2  per c e n t . ,  and pigment e x c re t io n  was a t  f i r s t  
co n s id e rab ly  low ered, though i t  g rad u a lly  ro se  to  th e  f ig u re  
ob ta ined  p re v io u s ly .  The blood p re ssu re  showed only a s l i g h t  
or moderate r i s e ,  exceeding 120 in  only one p a t i e n t  (No. 7 ) .  
When more than  one b lo o d -p re ssu re  e s t im a tio n  was perform ed, 
co n s id e rab le  v a r i a t io n  was noted in  in d iv id u a l  cases b efo re  
o p e ra t io n ,  so t h a t  even an apparen t f a l l  a f t e r  d e c ap su la t io n  
may have l i t t l e  s ig n i f ic a n c e .  The v a r i a t io n  may be due, as 
Capon su g g e s ts ,  to  em otional d is tu rb a n c e .  On examining 
Campbell*s (1930) l a r g e r  s e r i e s  of r e n a l  e f f i c i e n c y  t e s t s ,  
the f ig u re s  here  aga in  show the  same la ck  of agreement as 
in  the  p re se n t  w r i te r* s  sm alle r  group, and Crawford (1924) 
was s t r u c k  by the  v a r ia b le  r e s u l t s  of the  d i f f e r e n t  t e s t s  in  
any in d iv id u a l  case , w hile  Capon (1926) s t a t e s  t h a t ,  in  h i s  
ex p e rien ce , r e n a l  f u n c t io n a l  t e s t s  have not fu rn ish e d  any 
d ia g n o s t ic  in fo rm atio n  of v a lu e .
R esu lts  of O p e ra tio n .
Regarding the  r e s u l t s  o f  o p e ra t io n  in  the  s e r ie s  of 
10 cases  d esc r ib ed  above, immediate improvement fo llow ed 
o p e ra t io n  in  th e  m a jo r i ty  o f  ca ses ;  thus oedema and albumin 
were co n s id e rab ly  d im in ished , b lood and c a s t s  were decreased  
i n /
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in  amount or were ab se n t ,  and th e  u r in a ry  o u t-p u t  was im­
proved in  a number. One c h i ld  was a p p a re n tly  b e n e f i te d  fo r  
a few days a f t e r  o p e ra t io n ,  then  re la p se d  and was tak en  
home a g a in s t  advice  18 days a f t e r  o p e ra t io n  (case of 34- 
weeks * d u ra t io n ) .  A second improved te m p o ra r i ly ,  bu t 8 
months a f t e r  d e c a p su la t io n ,  oedema and a lbum inuria  were as 
marked as b e fo re  o p e ra t io n ,  w hile  b lu r r in g  o f  the  o p t ic  
d i s c s  and a d i f f u s e  apex bea t  were p re se n t  i n  a d d i t io n  (case 
of 14 months* d u ra t io n ) .  A t h i r d ,  seen 24 y ea rs  a f t e r  
o p e ra t io n ,  s u f fe re d  from s l i g h t  r e c u r re n t  oedema, w ith  abun­
dan t albumin and c a s ts  in  th e  u r in e ,  and a b lo o d -p re ssu re  of 
130 s y s t o l i c  (case  of 18 months* d u ra t io n ) .  The c h i ld  w ith  
a h i s t o r y  of n e p h r i t i s  f o r  21 months b efo re  o p e ra t io n  was 
r e p o r te d  as much improved one month a f t e r  o p e ra t io n ,  bu t 
f u r th e r  in fo rm atio n  was no t a v a i l a b le .  A f i f t h  was con­
s id e re d  improved 34 months a f t e r  o p e ra t io n ,  bu t was d i s ­
m issed  w ith  m easles . In  a s ix th  th e  g e n e ra l  co n d it io n  was 
good 2 months a f t e r  d e c a p su la t io n ,  and a seventh  appeared 
q u i te  w e ll  3 months a f t e r ,  an e ig h th  5 weeks a f t e r ,  and 2 
f u r th e r  cases examined 2 y e a rs  a f t e r  o p e ra t io n  were in  good 
h e a l th ,  though i n  th e  u r in e  of one of them a moderate cloud 
of albumin was p re s e n t .  On reviewing th e  r e s u l t s  of o p e ra ­
t i o n ,  i t  can be  s t a t e d  d e f i n i t e l y  t h a t  2 cases  were no t 
b e n e f i te d ;  one was removed 18 days a f t e r  o p e ra t io n  unim­
proved, 2 remained w ell  2 y e a rs  a f t e r  o p e ra t io n ,  and th e  
rem a in in g /
rem aining 5 were considered  improved during  the  p e r io d  of 
o b se rv a tio n  fo llow ing  d ec ap su la t io n . The r e s u l t s  o f  opera­
t i o n ,  on the  whole, would appear to  in d ic a t e  th a t  decapsu­
l a t i o n  had produced a t  l e a s t  a m e lio ra t io n  in  th e  co n d i t io n  
of most of th e  p a t i e n t s ,  though th e  p e r io d  of o b se rv a tio n  
in  some cases  was no t s u f f i c i e n t  to  determ ine th e  f i n a l  
r e s u l t .  Campbell (1930) in  h i s  review of th e  l a r g e r  s e r ie s  
o f  23 cases  s t a t e s  t h a t  improvement was n o t permanent in  a 
number of ca ses ,  recu r re n c e  o f  the d is e a s e  sometimes tak ing  
p la ce  a f t e r  d ism is sa l  from h o s p i t a l .  Ten of th e se  23 
p a t i e n t s  made an ap p a re n tly  complete recovery , th e  r e s u l t  
was unknown in  2, th e  c o n d i t io n  became chron ic  in  4 , and 7 
d ie d ,  3 o f  th e se  having f a i l e d  to  recover from o p e ra t io n ,
3 having d ied  from n e p h r i t i s ,  and one from an unknown cause. 
The 10 cases  where recovery  was judged complete had been 
t r a c e d  f o r  p e r io d s  of  6 months to  6 .2 /3  y ea rs  a f t e r  opera­
t io n .  At th e  end of the  r e s p e c t iv e  p e r io d s ,  r e n a l  func­
t i o n a l  t e s t s  were performed. Though th e  c h i ld re n  appeared 
w e l l ,  th e  r e n a l  e f f i c ie n c y  t e s t s  again  gave very  equivocal 
r e s u l t s ,  w ith  very  low f ig u re s  in  some c a se s ,  u re a  concen­
t r a t i o n  be ing  only one per c e n t . ,  and pigment e x c re t io n  8 
per  ce n t ,  i n  one in s ta n c e ,  and 1 .2  per ce n t,  and 25 per 
c e n t ,  r e s p e c t iv e ly ,  i n  an o th e r . Campbell concludes th a t  
c e r t a in  cases  show d e f i n i t e  improvement a f t e r  o p e ra t io n ,  
th e  improvement being r e f l e c t e d  c h ie f ly  in  th e  d isappearance
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of oedema, though th e  u l t im a te  r e s u l t  in  some cases of sub- 
acu te  n e p h r i t i s  i s  u n in fluenced  by the  o p e ra t io n  of de­
c a p s u la t io n .  Many o th e r  au th o rs  have adopted t h i s  o p e ra t iv e  
p rocedure i n  th e  a ttem p t to  cure n e p h r i t i s .  Edetxohls (1904) 
was th e  f i r s t  to  a ttem pt a cure of chron ic  B r ig h t ! s d ise a se  
by t h i s  means, the o b je c t  being to  c re a te  a new and l i b e r a l  
supply of a r t e r i a l  b lood , thus p e rm it t in g  ab so rp tio n  of i n ­
flammatory p roducts  compressing the  g lo m eru li  and tu b u le s ,  
and a llow ing  e p i t h e l i a l  r e g e n e ra t io n  to  ta k e  p la c e .  He 
d e s c r ib e s  an autopsy on a p a t i e n t  4 i  months a f t e r  t h i s  
o p e ra t io n ,  where ex ten s iv e  and abundant v a s c u la r i s a t io n  was 
n o ted  in  th e  new c a p su le ,  which th u s  p rovided  a new and i n ­
c reased  supply  of b lood to  th e  kidney. He co n s id e rs  th a t  
improvement in  th e se  cases  i s  no t due to mere r e l i e f  of 
te n s io n ,  s in c e  in  chron ic  B r ig h t ’ s d is e a s e  the  cap su le s  
never compress the  k idney , which has no tendency to  bulge 
out of i t .  H arr iso n  (1901), on th e  o th e r  hand, emphasizes 
th e  b e n e f i c i a l  e f f e c t s ,  in  some cases of e x p lo ra to ry  i n ­
c i s io n  of  th e  k idney , in  p a t i e n t s  s u f fe r in g  from album inuria  
or o th e r  r e n a l  symptoms. He b e l ie v e s  sudden d is t e n s io n  of 
th e  k idneys su b je c ts  them to  p re s su re  by t h e i r  c a p su le s ,  
r e l i e f  being  ob ta ined  by simple in c i s io n .  The modern view, 
accord ing  to  Campbell, i s  t h a t  th e  o p e ra t io n  le ad s  no t to  a 
cure of n e p h r i t i s ,  bu t to  improvement of th e  oedema, th e  
o p e ra t io n  a c t in g  in  a p u re ly  m echanical f a s h io n ,  a llow ing  
esc a p e /
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escape of f l u i d  by th e  o p e ra t io n  wound. V arious o th e r  
w r i t e r s  d e s c r ib e  the  r e s u l t s  o f  d e c a p su la t io n  in  r e c e n t  
y e a r s ,  among them Boyd and B e a t t ie  (1905),Morse (1917),
H i l l  (1919), and Capon (1926). The f i r s t  o f  th e se  w r i t e r s  
r e p o r t s  th e  post-mortem f in d in g s  in  a man w ith  chronic 
n e p h r i t i s ,  dead 4 months a f t e r  d e c a p su la t io n .  They found 
a dense new cap su le ,  which was v ery  v a s c u la r ,  and con ta ined  
v e s s e l s  a p p a re n t ly  anastomosing w ith  those  in  the  k idney 
c o r te x ,  b u t  th ey  b e l ie v e  th a t  such v e s s e ls  would do no more 
th a n  compensate fo r  those  ru p tu re d  a t  o p e ra t io n ,  and in  
a d d i t io n ,  fo rm ation  of th e  new capsu le  was accompanied by 
f ib ro u s  p ro lo n g a tio n  i n t o  th e  kidney substance , th u s  i n ­
c re a s in g  th e  i n t e r s t i t i a l  f i b r o s i s .  Capon (1926), on 
exam ination o f  a k idney removed 3 months a f t e r  d e c a p su la t io n  
in  a c h i ld  of  6^ - y e a rs ,  found no newly-formed capsu le , w ith  
th e  ex cep tio n  o f  t h in  f ib ro u s  s t r a n d s .  The p e r i - r e n a l  f a t  
con ta ined  abundant b lood  v e s s e l s ,  but i t  could  n o t be shown 
t h a t  th e se  passed  in to  th e  kidney su b s tan ce . Morse (1917) 
r e p o r t s  2 ca ses  of h is  own. In  th e  f i r s t ,  a p a t i e n t  w ith  
uraem ia and complete supp ress ion  o f  u r i n e , dea th  occurred  
2 hours  a f t e r  o p e ra t io n :  the  second, a c h i ld  o f  10 y e a r s ,  had 
developed n e p h r i t i s  a f t e r  t o n s i l l i t i s ,  w ith  su p p ress io n  of 
u r in e  and uraem ia. A double d ec a p su la t io n  was done, th e  
k idneys  h e re  being e n la rg e d ,  p a le ,  and b u lg in g  through th e  
in c i s io n .  Recovery ensued in  t h i s  case . This au th o r  a lso  
c u l l e d /
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c u l le d  from the  l i t e r a t u r e  o th e r  3 cases in  c h i ld re n  w ith  
convulsions and uraem ia, where o p e ra t io n  was performed f o r  
r e l i e f  of te n s io n .  He concludes th a t  o p e ra t io n  was the  
means of sav ing  th e  l i v e s  of the l a s t  4 c h i ld re n  m entioned. 
H i l l  (1919) b e l ie v e s  th a t  o p e ra t io n  should no t be c o n s id e red , 
except in  extreme cases where th e  p a t i e n t  i s  oedematous and 
not responding  to  t re a tm e n t ,  or in  p a t i e n t s  w ith  uraem ia and 
a n u r ia .  He r e p o r t s  8 cases where d e c a p su la t io n  was done, 
a l l  of severe  exuda tive  ty p e ,  in  3 of which the  p a t i e n t ’s 
l i f e  was undoubtedly  saved. In the  fo u r th  th e  c h i l d ’s l i f e  
was saved te m p o ra r i ly .  In  the o th e r^cases  o f  acu te  or 
chron ic  n e p h r i t i s ,  th e  o p e ra t io n  d id  no good. Capon (1926) 
found some temporary improvement in  6 ca se s ,  w ith  undoubted 
b e n e f i t  in  one of th e s e .  He reg a rd s  th e  o p e ra t io n  as worthy 
of f u r th e r  t r i a l ,  and b e l ie v e s  r e s u l t s  would be b e t t e r  i f  the 
o p e ra t io n  were performed e a r l i e r .  From a gen e ra l survey of 
th e  re p o r te d  c a se s ,  i t  would th e re fo r e  appear t h a t  acu te  
n e p h r i t i s  w ith  supp ress ion  of th e  u r in e  i s  th e  type of case 
where most b e n e f i t  ensues from d e c a p su la t io n .  Morse th in k s  
th a t  no c h i ld  should be allowed to  d ie  w ithout the  chance 
a f fo rd ed  by o p e ra t io n ,  which, in  more chronic  c a se s ,  may 
pro long  l i f e ,  w ith  improvement in  th e  genera l c o n d i t io n ,  
though seldom determ in ing  a c tu a l  cure o f  th e  u n d e r ly in g  
d is e a s e .
An/
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An a l t e r n a t i v e  to  d ec ap su la tio n  i s  suggested  by 
S a lv io l i  (1930) who advocates X-ray th e rap y  in  ac u te  
g lo m e ru lo -n e p h r i t is .  So f a r  i t  has been used, accord ing  to  
t h i s  a u th o r ,  only  in  a n u r ic  cases . S a lv io l i  contends t h a t  
th e  e f f e c t s  of X-ray th e rap y  a re  almost s im ila r  to  those  of 
d e c a p s u la t io n ,  a c t in g  through th e  sym pathetic  nervous system, 
which s t im u la te s  d iu r e s i s  by d ec reas in g  v a s c u la r  spasm. He 
advocates  i r ra d ia t io n  in  th e  reg io n  o f  the  lower d o rsa l  and 
upper lumbar v e r te b ra e ,  and f in d s  th a t  t h i s  method of t r e a t ­
ment g iv e s  good r e s u l t s  in  th e  acu te  s tag es  o f  n e p h r i t i s ,  
de term in ing  in  a g re a t  many cases in c re a se d  d i u r e s i s ,  w ith  
sometimes dec reased  haem aturia . I r r a d i a t i o n  c o r r e c t s  th e  
s t a t e  of h y p e r ten s io n  of th e  r e n a l  v a s o - c o n s t r i c to r  system, 
and th e  au thor suggests  t h a t  X-ray the rapy  should f i r s t  be 
t r i e d  in  cases  where o p e ra t io n  i s  in d ic a te d ,  s ince  su rgery  
i t s e l f  a c t s  th rough  the  sym pathetic system.
ACUTE INTERSTITIAL NEPHRITIS.
Since acu te  i n t e r s t i t i a l  n e p h r i t i s  i s  one o f  the  
l e s s  f r e q u e n t ly  encountered  types  of  r e n a l  l e s io n ,  t h i s  
s e c t io n  w i l l  be in tro d u ced  by Councilman’ s (1898) c l a s s i c a l  
d e s c r ip t io n  o f  th e  naked-eye appearance o f  k idneys thus 
a f f e c te d .  He f in d s  a v a r ia b le  degree of enlargem ent, but 
co n s id e rs  t h a t  i n  th e  most marked cases  th e  appearances 
cannot be m istaken  fo r  anything e l s e  except leukaemic i n ­
f i l t r a t i o n .
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The c a p su le s ,  which a re  d is te n d e d ,  a re  t h i n  and s t r i p  
r e a d i ly ,  and sometimes se p a ra te  spontaneously  on s e c t io n  
of th e  k idney . The su r fa c e  i s  p a le -g re y is h  and opaque, 
m o tt led  i r r e g u l a r l y ,  w ith  hyperaemic p o in ts :  th e  s t e l l a t e  
v e s s e ls  a re  in j e c t e d ,  w ith ,  a t  t im es , p u n c ta te  haemorrhages 
around them. In  some cases  th e  su rface  i s  i r r e g u l a r ,  due 
to  th e  p r o je c t io n  of sm all i r r e g u l a r  nodules more opaque 
th an  th e  surrounding t i s s u e .  The cut su rface  i s  g re y ish  
and opaque, w ith  s c a t t e r e d  small haemorrhages, and th e  
normal markings a re  o b l i t e r a t e d  w ith  lo s s  of dem arcation 
between co r te x  and m edulla , and th e  g re a t  in c re a s e  in  s iz e  
i s  c h ie f ly  c o r t i c a l .  The t i s s u e  i s  s o f t ,  l a x ,  f r i a b l e  and 
v e ry  m o is t .  In  many cases  the  changes are  most ev iden t a t  
th e  base  of th e  pyramids where g ra n u la r  o p a c ity  of the  
organ i s  seen. A very  marked degree of m icroscopic  change, 
however, may be p re se n t  w ithout producing macroscopic 
a l t e r a t i o n  in  th e  appearance of th e  k idneys . R u sse ll  (1929) 
found acu te  i n t e r s t i t i a l  n e p h r i t i s  a u n i l a t e r a l  l e s io n  in  
4 o f  th e  10 cases  of  t h i s  l e s io n  d esc r ib ed  by h e r .
In  th e  p re se n t  s e r i e s ,  th e  acu te  i n t e r s t i t i a l  type 
o f  n e p h r i t i s  i s  re p re se n te d  by 4 ca ses ,  2 of th e se  showing 
w idespread  involvement of th e  k idneys , w h ile  in  o th e r  2, 
s im i la r  i n f i l t r a t i o n w b s  much l e s s  e x te n s iv e ,  s t i l l  occupy­
in g ,  however, a la rg e  p a r t  o f  th e  i n t e r s t i t i a l  t i s s u e .  
Though, i n  3 I n s ta n c e s ,  t h i s  ty p e  of k idney le s io n  occurred  
i n /
in  a s s o c ia t io n  w ith  ano ther d is e a s e ,  tu b e rc u lo s is  in  one 
case and c o n g e n i ta l  s y p h i l i s  in  the o th e r  2, th e  a s s o c ia te d  
r e n a l  pa tho logy  of th e s e  d is e a se s  being d isc u sse d  l a t e r ,  
th e  acu te  i n t e r s t i t i a l  cases w i l l  be d esc r ib ed  to g e th e r .
Of th e  2 c h i ld re n  w ith  a marked re n a l  l e s io n ,  one was a 
fem ale in f a n t  6 months o ld , w ith  a h i s t o r y  of vom iting 
which began 4 weeks b e fo re  adm ission, and was fo llow ed in  
a s h o r t  tim e by a d isch a rg e  from both e a r s .  Two weeks 
a f te rw a rd s ,  small w h it ish  spo ts  were no ted  in  th e  mouth, 
a f f e c t in g  p a r t i c u l a r l y  th e  p a l a t e ,  marked p a l a t a l  u lc e r a t io n  
developing  l a t e r ,  ex ten s iv e  sloughing of th e  t i s s u e s  lead ing  
f i n a l l y  to  gangrenous p h a ry n g i t i s .  During the  course  of th e  
i l l n e s s ,  th e  baby became very  p a le  ( red  c e l l  count 1 ,900 ,000 , 
co lou r  index of 0 .7 ) .  Both k idneys  could  be p a lp a te d .  No 
albumin was found in  th e  u r in e ,  which, on m icroscop ic  
exam ination , showed red  blood c e l l s ,  and c a s ts  o f  u n sp e c i­
f i e d  ty p e .  At au topsy , th e  k idneys were much en la rg ed , 
weighing to g e th e r  155 gms. The ca p su le s  s t r ip p e d  w ith  ease , 
le a v in g  a p a l e ,  v a r ie g a te d  su r fa c e ,  th e  s e a t  of small 
haem orrhages. On s e c t io n , th e  substance was s o f t ,  w ith  
marked m o t t l in g  of th e  oo rtex , w hile  th e  markings were 
f a i r l y  r e g u la r .  Enlargement a f f e c te d  th e  organs as a whole, 
and no t p a r t i c u l a r l y  th e  c o r t i c e s .  In  a d d i t io n  to  th e  r e n a l  
changes d e s c r ib e d ,  th e  pancreas showed a t  autopsy an unusual 
abnorm ality  in  th e  form o f  a g lo b u la r  sw elling  a t  th e  head
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of th e  organ. In  a d d i t io n ,  e a r ly  broncho-pneumonic con­
s o l i d a t i o n  invo lved  th e  lower lo b es  of bo th  lu n g s , w h ile  
th e  l e f t  p l e u r a l  sac  conta ined  a la rg e  amount of c l e a r ,  
s traw -co lo u red  f l u i d .  Both ea rs  con ta ined  abundant p u ru len t 
exudate , f i lm s  of which showed pneumococci and s t r e p to c o c c i .  
A d i f fu s e  sloughing u l c e r a t iv e  co n d it io n  was p re se n t  i n  the  
pharyngeal t i s s u e s .
On h i s t o l o g i c a l  exam ination of the  k idneys , a 
s t r i k in g  f e a tu r e  was th e  p resence of i n t e r s t i t i a l  c e l l  i n ­
f i l t r a t i o n s ,  more fo c a l  in  d i s t r i b u t i o n  in  th e  c o r t i c a l ,  
and more d i f fu s e  i n  th e  m edullary  re g io n s ,  s e c t io n s  being  
o v er-ru n  by round and mononuclear c e l l s ,  th e  l a t t e r  showing 
an o ccas io n a l very  la rg e  hyperchrom atic example. Plasma 
c e l l s  were a lso  p r e s e n t ,  in  a d d i t io n  to  r e l a t i v e l y  scan ty  
polymorphs. In  th e  a re a s  where th ese  c e l l - i n f i l t r a t i o n s  were 
very  dense , th e  tu b u le s  were undergoing p re ssu re  a trophy . 
Here g ra n u la r  d eg en era tio n  of th e  tu b u la r  ep i th e liu m  was 
n o ted , and in  th e  lumina o f  some tu b u le s  g ran u la r  de­
b r i s  was p r e s e n t .  Some of th e se  s t r u c tu r e s  were d i l a t e d  
and co n ta in ed  h y a l in e  c a s t s ,  a few showed red  b lood  co r­
p u s c le s ,  w h ile  th e  p resence of le u co cy te s  w i th in  th e  tu b u le s  
was no t a notew orthy f e a tu r e ,  though, on c a re fu l  sea rch , a 
few c e l l s  appeared t o  be in  th e  a c t  o f  p e n e t r a t in g  th e  w a l ls  
from w i th o u t . The g lom eru li were w e ll  p rese rved  and could 
be regarded  as  normal. On m icroscop ic  exam ination of th e  
p a n c re a s , /
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p a n c re a s ,  c e l l u l a r  I n f i l t r a t i o n  was found as in  th e  k idney , 
some atrophy  o f  th e  p a n c re a t ic  t i s s u e  r e s u l t i n g  from p r e s ­
sure  by th e  i n f i l t r a t i n g  c e l l s .  The second p a t i e n t ,  a male 
in f a n t  aged 11 months, was adm itted  in  March 1933, w ith  a 
h i s t o r y  of having had whooping cough in  th e  p rev ious 
December. Six weeks b e fo re  e n te r in g  h o s p i t a l  he developed 
an a t ta c k  of pneumonia l a s t i n g  3 weeks, accompanied by 
crops of c e rv ic a l  a b sc e sse s .  Swelling o f  th e  abdomen was 
no ted  2 days b e fo re  adm ission , and on exam ination, th e  l i v e r  
and sp leen  were en la rg ed , and g la n d u la r  masses were d e te c te d  
in  th e  abdomen. The c h i ld  was anaemic, th e  red  c e l l s  num­
b e r in g  2 ,730,000 per c.mm., th e  leu co cy tes  4 ,900 , w hile  th e  
haemoglobin was reduced to  30 per c e n t .  The Wassermann 
r e a c t io n  was n e g a t iv e .  No blood or albumin was found in  th e  
u r in e ,  th e  sediment co n ta in in g  u r a te s  on ly . The p a t i e n t  
d ie d  10 days a f t e r  adm ission to  H o sp i ta l .  At au topsy , th e  
k idneys were g r e a t ly  swollen and th ick en ed , being almost 
g lo b u la r  in  shape. The capsu les  were t h in  and s t r ip p e d  
r e a d i ly ,  le a v in g  a smooth su r fa c e .  On s e c t io n  the  cu t s u r ­
fa c e  was of a uniform  p a le -p in k is h  t i n t ,  w h ile  th e  m arkings, 
though f a i r l y  normal, were b lu r re d  and b l o t t e d  out by what 
appeared to  be a d i f f u s e  c e l l u l a r  i n f i l t r a t i o n .  Enlargement 
a f f e c t e d  a l l  p a r t s  of th e  k idney . The appearances here  
ag ree  c lo s e ly  w ith  Councilman’ s d e s c r ip t io n .  The l i v e r  was 
th e  se a t  of a f in e  r e g u la r  c i r r h o s i s .  The bowel showed 
m u l t ip l e /
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m u lt ip le  tu b e rc u lo u s  u lc e r s ,  and th e  m esen te r ic  g lands were 
g r e a t ly  en larged . A m i l ia ry  spread o f  tu b e rc u lo s i s  was 
n o ted , bu t th e  b r a in  was f r e e  from any evidence of tu b e rc u ­
lo u s  in f e c t i o n .  On h i s t o l o g i c a l  exam ination, th e  g lom eru li 
were approxim ately  normal. The tu b u le s ,  some of which were 
s l i g h t l y  d i l a t a t e d ,  showed d eg e n e ra tiv e  changes, w ith  f l a t ­
te n in g  of th e  e p ith e liu m  a t  p la c e s ,  though elsew here th e  
l in in g  c e l l s  were swollen w ith  g ra n u la r  p ro top lasm ic 
d e b r is  w i th in  the  lumina o f  th e  tu b u le s .  Some of th e  l a t t e r  
con ta ined  polymorphs and lymphocytes in  sm all numbers, w h ile  
o c c a s io n a l ly  a tu b u le  was d is ten d ed  by a plug of th e s e  c e l l s  
w i th in  i t s  lumen. An i n t e r e s t i n g  f e a tu r e  of th e se  s e c t io n s  
was th e  p resence  of a c t iv e  c e l l  r e g e n e ra t io n  w ith  abundant 
m i to t i c  f i g u r e s ,  p a r t i c u l a r l y  a t  the edges of the  fo c i  of 
c e l l u l a r  i n f i l t r a t i o n  which overran  th e  i n t e r s t i t i a l  
t i s s u e ,  forming la r g e  c o l le c t io n s  c h ie f ly  in  th e  co r te x ,  
th e  s i t e  of p r e d i l e c t i o n  being th e  s u p e r f i c i a l  c o r te x ,  
where d e f i n i t e  c e l l  f o c i  were p re se n t  imm ediately under th e  
cap su le .  The c e l l s  c o n s is te d  of lymphocytes, plasma c e l l s ,  
and la rg e  m ononuclears, w ith  very  abundant polymorphs. In  
th e  a r e a s  where c e l l u l a r  i n f i l t r a t i o n  was most marked, th e  
normal r e n a l  a r c h i t e c tu r e  was q u i te  l o s t .  The leu co cy tes  
were n o t compactly massed to g e th e r  as in  abscess  fo rm ation , 
b u t were d i f f u s e ly  s c a t te r e d  throughout la rg e  a re a s .  The 
naked-eye appearances were a lso  su g g es tiv e  r a th e r  o f  a d i f ­
fu se  i n f i l t r a t i o n  th an  o f  a lo c a l i s e d  acu te  inflam matory 
p r o c e s s , /
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p ro c e s s ,  g e n e ra l ly  surrounded by a zone of congestion  which 
was e n t i r e l y  lack in g  h e re .  No tu b e rc le s  were no ted  in  the  
k id n e y s , e i t h e r  on macro- or m icroscopic  exam ination. No 
f a t  was found in  f ro zen  s e c t io n s .  Of th e  2 cases a s so c ia te d  
w ith  co n g e n ita l  s y p h i l i s ,  one occurred  in  a female in f a n t  
o f  one month, and th e  o th e r  a lso  in  a female in f a n t  aged 4 
months. The f i r s t  p a t i e n t  had, on adm ission, oedema of th e  
lower lim b s , which had l a s t e d  3 days, w hile s n u f f l e s ,  
r h i n i t i s  and a v ag in a l  d ischarge  had been p re se n t  s ince  
b i r t h .  A n t i - s p e c i f i c  t r e a tm e n t ,  sometimes blamed as the  
cause of r e n a l  damage in  such c a se s ,  can be excluded h e re ,  
as th e  s in g le  i n j e c t i o n  of neokharsivan  was g iven only a 
few hours b e fo re  the  dea th  of th e  c h i ld .  At au topsy , the  
lungs were p a le  in  co lour  and in c rease d  in  co n s is te n ce ,  
a p p a re n t ly  as th e  r e s u l t  of new connective t i s s u e  fo rm ation  
in  th e  substance  of th e se  organs. The l i v e r  was hard  and 
" ru b b e ry ,” and th e  m arkings were obscured by overgrowth of 
f ib ro u s  t i s s u e .  The sp leen  was a lso  en larged  and f irm . No 
s y p h i l i t i c  bone d is e a s e  was e v id en t.  In  t h i s  c a se ,  th e  
naked-eye appearance of th e  k idneys was no t mentioned.
The second s y p h i l i t i c  p a t ie n t  had a h i s t o r y  of s n u f f l e s ,  
w ith  a n a s a l  d isc h a rg e  s ince  b i r t h .  A few days ante-mortem, 
a s e p t ic  c o n d i t io n  developed in  th e  back of each hand. On 
adm ission , th e  n o s t r i l s  were e x c o r ia te d  and eczema of the 
eyebrows was p r e s e n t ,  w h ile  the  l i v e r  and sp leen  were en­
l a r g e d . /
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e n la rg ed . At au topsy , the  k idneys appeared a c u te ly  congest­
ed w ith  many p e te c h ia l  haemorrhages in to  the  r e n a l  substance . 
The l i v e r  was en la rged  and f irm  in  t e x tu r e ,  though on h i s ­
t o lo g i c a l  exam ination th e re  was no evidence of  i n t e r s t i t i a l  
f i b r o s i s .  The sp le e n  was sw ollen , f irm  and congested. No 
evidence of  s y p h i l i t i c  o s te o -c h o n d r i t i s  was d e te c te d  in  the  
femur examined. H is to lo g ic a l ly ,  th e se  2 cases a re  c lo se ly  
s im i la r ,  so w i l l  be d isc u sse d  to g e th e r .
Each showed a m ild  ac u te  i n t e r s t i t i a l  type of 
l e s io n  o f te n  d e sc r ib ed  as c h a r a c t e r i s t i c  of s y p h i l i t i c  
n e p h r i t i s  in  i n f a n t s .  In  bo th  p a t i e n t s  f o c i  o f  c e l l u l a r  
i n f i l t r a t i o n  were seen  d i f f u s e ly  s c a t t e r e d  throughout th e  
c o r t i c e s ,  and in  one of th e se  a c e l l u l a r  "mantle" surrounded 
some of th e  c o r t i c a l  v e s s e ls .  The c e l l s  comprised c h ie f ly  
lymphocytes and la rg e  mononuclears, many o f  th e  l a t t e r  
being  very  hyperchrom atic . In  a d d i t io n ,  small numbers of 
polymorphs and a few e o s in o p h ils  were found, th e se  c e l l s  
being  most abundant in  th e  ca se  com plicated by c e l l u l i t i s  
o f  th e  hands. The g lom eru li and tu b u le s  were e s s e n t i a l l y  
normal i n  appearance in  one in s ta n c e .  In  th e  o th e r  c h i ld ,  
an i n f a n t  o f  one month, an i n t e r e s t i n g  f e a tu re  was th e  
appearance of a s l i g h t  d e lay  in  development, s in ce  d e f i n i t e  
t r a c e s  o f  a neogenic zone could s t i l l  be seen immediately 
under th e  c a p su le .  This a sp ec t  of th e  case w i l l  be d e a l t  
w ith  more f u l l y  i n  th e  s e c t io n  on c o n g e n ita l  s y p h i l i s .
The/
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The f i r s t  2 cases ( th o se  of marked i n t e r s t i t i a l  
involvement) taken  in  co n junc tion  a re  o f  i n t e r e s t  as exem­
p l i f y in g  two d i f f e r e n t  types of acu te  i n t e r s t i t i a l  n e p h r i t i s  
as d esc r ib e d  in  th e  l i t e r a t u r e .  Some au tho rs  f in d  p o ly ­
morphs scan ty  as in  th e  f i r s t  case , w h ile  o th e rs  cons ider  
t h i s  type o f  l e s io n  c lo s e ly  r e l a t e d  to  an acu te  haematogenous 
in f e c t i o n ,  and th e  second case would appear to  belong to  
t h i s  c l a s s ,  s ince  polymorphs were abundant here, though d iffu se  
and no t fo c a l  in  arrangem ent. Gray (1928) re g a rd s  acu te  
i n t e r s t i t i a l  n e p h r i t i s  as a co n d it io n  in t e r m i t t e n t  between 
no n -su p p u ra tiv e  and suppura tive  n e p h r i t i s ,  some m u l t i p l i ­
c a t io n  of organisms ta k in g  p lace  in  th e  k idney , though n o t 
to  an e x te n t  s u f f i c i e n t l y  u n re s t r a in e d  to  g ive a p ic tu re  
of f r a n k ly  su p p u ra tiv e  n e p h r i t i s .  R u sse ll  (1929) co n s id e rs  
acu te  i n t e r s t i t i a l  n e p h r i t i s  a descending haematogenous i n ­
f e c t io n  of e x c e p t io n a l ly  m ild  i n t e n s i t y ,  and shows in  a 
s e r i e s  o f  such cases  t h a t ,  as th e  c o n d i t io n  becomes more 
ch ro n ic ,  th e  c h a ra c te r  of th e  l e s io n  becomes l e s s  and l e s s  
p u r u le n t ,  mononuclear c e l l s  coming to  predom inate over 
polymorphs. Shaw Dunn (1924) a lso  b e l ie v e s  th e  co n d i t io n  
n o t very  f a r  removed from t h a t  o f  pyogenic abscess  forma­
t i o n ,  though n o n -g ra n u la r  le u co cy te s  predom inate in  h i s  
op in ion ; w h ile  Kauffciann(1929) f in d s  lymphocytes g e n e ra l ly  
most abundant, though le u co cy te s  may o c c a s io n a l ly  be 
numerous. With r e g a rd  to  the  e t io lo g y  of t h i s  type o f  
r e n a l /
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r e n a l  l e s io n ,  most obse rve rs  agree th a t  i t  commonly occurs 
in  a s s o c ia t io n  w ith  acu te  s t r e p to c o c c a l  s e p s is ,  p a r t i c u l a r ­
ly  a f t e r  s c a r l a t i n a ,  severe  angina, and sometimes a lso  a f t e r  
d ip h th e r ia .  Councilman (1898) found a vary ing  amount ofrenaj 
c e l l u l a r  i n f i l t r a t i o n  in  24 of 103 cases  of pure d ip h th e r ia ,  
in  5 o$ 50 cases of pure s c a r l e t  fe v e r ,  in  5 o f  23 mixed 
s c a r l e t  fev e r  and d ip h th e r ia ,  and in  2 of 5 cases  of mixed 
d ip h th e r ia  and m easles. He a lso  found a s im ila r  type of 
l e s io n  in  a s s o c ia t io n  w ith  lo b a r  pneumonia, p e r i c a r d i t i s ,  
and c e re b ro -s p in a l  m e n in g i t is .  This au thor in v e s t ig a te d  
b a c te r io lo g i c a l ly  the kidneys in  42 cases  of acu te  i n t e r ­
s t i t i a l  n e p h r i t i s ,  o cc u rr in g  in  the  course of d ip h th e r ia ,  
s c a r l e t  f e v e r ,  e t c .  Though he i s o l a t e d  b a c te r ia  in  some 
o ases , s im i la r  c u l tu re s  were ob ta ined  in  th e se  d is e a se s  from 
kidneys where i n t e r s t i t i a l  n e p h r i t i s  was a b se n t .  Volhard and 
Fahr re co rd  a case  of  acu te  i n t e r s t i t i a l  n e p h r i t i s  a s s o c ia ­
te d  w ith  tu b e r c u lo s i s ,  but cons ider  th e  p o s s i b i l i t y  o f  a 
s t r e p to c o c c a l  mixed in f e c t io n  h e re .  These au th o rs  a lso  saw 
a m ild type of  t h i s  r e n a l  l e s io n  in  m easles, and once in  a 
case of typho id  f e v e r .  They a lso  mention pneumococcal i n ­
fe c t io n s  as sometimes of e t i o lo g ic a l  importance in  i t s  causa­
t io n .  S u therland  and Thomson Walker (1903) r e p o r t  2 cases 
of acu te  i n t e r s t i t i a l  n e p h r i t i s  in  congen ita l s y p h i l i t i c s  
of 8 months and 16 months of age r e s p e c t iv e ly .  In  the  
o ld e r  c h i ld ,  one kidney was more s e v e re ly  a f f e c te d  than  th e  
o th e r . /
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o th e r .  In  th e  younger i n f a n t ,  a s e p t i c  sore  th r o a t  w ith  
much sloughing of the  pharyngeal t i s s u e  com plicated th e  
case . The ac u te  i n t e r s t i t i a l  l e s io n  com plica ting  s c a r l e t  
f e v e r  occurs e a r ly  in  th e  course o f  the  d is e a s e ,  w hile  th e  
more u su a l  g lom eru lar type of r e n a l  involvement does not 
appear as a r u l e  b e fo re  th e  t h i r d  week. Some w r i te r s  reg ard  
acu te  g lo m e ru lo -n e p h r i t is  and acu te  i n t e r s t i t i a l  n e p h r i t i s  
as two d i s t i n c t  p ro cesses .  R eichel (1905) f in d s  th e  acu te  
i n t e r s t i t i a l  f o c a l  type p re sen t in  th e  e a r ly  s ta g es  of 
s c a r l e t  f e v e r ,  when i t  may be w idespread in  d i s t r i b u t i o n  
w ith o u t causing  d e f i n i t e  r e n a l  symptoms, though when of 
v e ry  severe degree  i t  can lead  to  dea th  i n  uraem ia. I t  may 
a lso  develop, accord ing  to  t h i s  a u th o r ,  a f t e r  th e  t h i r d  
week and need no t be accompanied by g lo m e ru lo -n e p h r i t is .  
F riedl& nder (1883) d e s c r ib e s  th re e  forms o f  s c a r l a t i n a l  
n e p h r i t i s :  (1) i n i t i a l  c a ta r r h a l  n e p h r i t i s ,  (2) th e  i n t e r ­
s t i t i a l  s e p t ic  type , and (3) g lo m e ru lo -n e p h r i t is  (p o s t -  
s c a r l a t i n o s a ) . He co n s id e rs  th a t  th e r e  i s  no evidence of 
a g e n e t ic  connection  between th e  th r e e  ty p e s .  The s e p t ic  
i n t e r s t i t i a l  form i s  r a r e ,  Friedl& nder having seen i t  only 
once i n  229 cases  of s c a r l e t  f e v e r ,  and he reg a rd s  i t  as a s ­
s o c ia te d  p a r t i c u l a r l y  w ith  very  severe  phlegmonous u l c e r a ­
t i o n  of th e  t h r o a t  in  s c a r l a t i n a ,  though a lso  occu rr in g  in  
se v e re ,  n o n - s c a r l a t i n a l ,  s e p t ic  t h r o a t  l e s io n s .  He t h e r e ­
fo re  b e l ie v e s  i t  i s  only an i n d i r e c t  r e s u l t  o f  s c a r l e t  fev e r  
The/
The u r in e ,  he s t a t e s ,  may remain normal throughout the 
course o f  t h i s  type o f  r e n a l  d is e a s e ,  while oedema i s  absen t 
in  such c a se s .
Councilman (1898) g ives a minute d e s c r ip t io n  of the  
h i s t o lo g i c a l  c h a ra c te r s  o f  t h i s  type of n e p h r i t i s .  In h i s  
experience  th e re  a re  3 s i t e s  of p r e d i l e c t io n  fo r  c e l l  i n ­
f i l t r a t i o n :  (1) the  boundary zone of the pyramids, (2) the  
c o r te x ,  immediately under the  cap su le ,  and (3) the p e r i -  
g lom erular t i s s u e .  The c e l l s ,  accord ing  to  h is  d e s c r ip t io n ,
c o n s is t  almost u n iv e r s a l ly  of lymphocytes, sometimes of
th a t
la rg e  s iz e ,  w ith  2 or more n u c le i ,  and he b e l i e v e s / th e s e  are 
derived  from the  v e s se ls  by em ig ra tion . In  many cases he 
found c e l l s  w ith  a knob of pro toplasm , as a r e s u l t  of f i x a t i o n  
during  amoeboid movement. Some w r i te r s  a l s o  d e sc r ib e  d iape-  
d e s is  of re d  co rp u sc les  along w ith le u c o c y te s .  He even saw 
c e l l s ,  h a l f  in s id e  and h a l f  o u ts id e  the v e s s e l s ,  in  the  pro­
cess o f  em ig ra tio n  from the  l a t t e r .  Schridde (1913) ag rees  
w ith Councilman th a t  th e s e  c e l l s  a re  derived  p u re ly  from th e  
v e s s e ls ,  the  f i r s t  appearance of the  d is e a se  be ing  th e  heap­
ing up of lymphocytes in  groups around th e  c a p i l l a r i e s ,  
and a lso  th e  a r t e r i o l e s  in  the m edulla , the  appearance sug­
g e s t in g  lym phatic leukaem ia, s in c e  lymphocytes o f ten  f i l l  
the  v e s s e ls  l i k e  a s o l id  p lug . A co n d itio n  s im i la r  to  t h i s  was 
seen in  one of the p re s e n t  a u th o r ’s ca se s ,  where in  a p a t i e n t  
with pneumonia and a l a rg e  s e p t ic  burn , a glom erulo- 
tu b u la r /
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t u b u la r  n e p h r i t i s  showed commencing c e l l u l a r  i n f i l t r a t i o n  
o f th e  i n t e r s t i t i a l  t i s s u e ,  the  v e s s e ls  being  packed w ith  
lymphocytes and appearing  as dark s t r e a k s  from t h i s  cause.
In  S c h r id d e ’s nex t s tage  th e  v e s s e ls  are  l e s s  dense ly  packed, 
and sm all i n f i l t r a t i o n s  appear in  th e  re n a l  t i s s u e .  Lym­
phocytes a re  seen  in  th e  p rocess  of wandering through th e  
c a p i l l a r y  w a l l s ,  and some c e l l s  p e n e t r a te  in to  th e  lumina 
of th e  tu b u le s .  L a te r ,  plasma c e l l s  predominate over th e  
o r ig in a l  lymphocytes, and may be p r a c t i c a l l y  th e  only type  
of c e l l  p re se n t  u n le s s  fo r  in d iv id u a l  eo s in o p h ils  and baso ­
p h i l s .  F in a l ly ,  connective t i s s u e  c e l l s  appear to  r e p la c e  
th e  s p e c ia l  inflam m atory c e l l s ,  th u s  h e ra ld in g  th e  s tag e  of  
s c a r r in g .  Schridde (1913) b e l ie v e s  t h a t  to x in s ,  and p rd -
and
bably  s t r e p to c o c c a l  to x in s ,  a re  e l im in a ted  by th e  g lo m e ru l i /  
co n c en tra ted  w i th in  the  lumina of th e  tu b u le s ,  e x e r t in g  a 
c y t o - t a c t i c  e f f e c t ,  s t im u la t in g  c e l l  em ig ra tion  from th e  
v e s s e l s ,  and in to  the  tu b u le s .  L a te r ,  d e s t ru c t io n  of 
tu b u la r  e p ith e l iu m  allow s d i f fu s io n  of to x in  in to  the  
i n t e r s t i t i a l  t i s s u e ,  de term in ing  more w idespread c e l l  i n ­
f i l t r a t i o n .  Schridde has never seen marked p a r t i c i p a t i o n  
of polymorphs i n  th e se  c e l l  i n f i l t r a t i o n s .  Many au th o rs  
exp ress  doubt reg a rd in g  th e  end r e s u l t  of acu te  i n t e r s t i t i a l  
n e p h r i t i s ,  b u t i t  i s  suggested  by some, and S c h r id d e ’s ex­
p e r ie n c e ,  s in c e  he saw connective  t i s s u e  p r o l i f e r a t i o n ,  
would favour t h i s  view, th a t  u l t im a te ly  s c a r r in g  may tak e  
p l a c e , /
126.
p la c e ,  r e s u l t i n g  in  one form o f  co n tra c te d  k idney . Sawyer 
(1906) "believes th a t  a f ib ro s e d  kidney may have commenced 
as an acu te  i n t e r s t i t i a l  n e p h r i t i s ,  and Aschoff i n c l in e s  to  
favour th e  view t h a t  some c o n tra c te d  k idneys may re p re s e n t  
a l a t e r  s ta g e  of t h i s  ty p e  of le s io n .
*
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CHRONIC NEPHRITIS.
Having d e a l t  w ith  acu te  n e p h r i t i s ,  th e  sub-acu te  
and ch ron ic  forms of th e  d is e a se  w i l l  now be d isc u ssed . 
These a r e  re p re se n te d  by 9 cases  in  th e  p re se n t  s e r i e s ,  o f  
which two were sub -acu te  and seven ch ro n ic ,  th re e  of  the  
l a t t e r  being  a t  an e a r ly  ch ron ic  s tag e . Other 2 cases 
occu rred  in  c h i ld re n  who each possessed  only  one k idney , 
w h ile  chron ic  n e p h r i t i s  in  th e  l a s t  member of t h i s  group 
a f f e c te d  k idneys th e  se a t  of extreme b i l a t e r a l  h y p o p la s ia .
The Naked-eye Appearance of th e
Kidneys in  Sub-acute and Chronic N e p h r i t i s .
The k idneys of th e  2 c h i ld re n  w ith  a sub-acu te  
l e s io n ,  aged 6 months and 6 i  y ea rs  r e s p e c t iv e ly ,  were 
sw ollen and m o tt le d ,  from in te rm in g le d  f a t t y  change and 
co n g es tio n . The c o r t i c e s  were deep, of p a le -y e l lo w ish  
co lo u r ,  w ith  f a i r l y  r e g u la r  m arkings. In  one of  these  
cases th e  cap su le s  were very  s l i g h t l y  ad h e ren t.  Of the  
p a t i e n t s  w ith  a s in g le  k idney , one was a male c h i ld ,  aged 
18 months. The l e f t  k idney and u r e t e r  were a b s e n t ,  and 
the  r i g h t  k idney was much l a r g e r  than  normal, and the  se a t  
of h y d ro n ep h ro s is ,  w ith  a very  wide u r e t e r ,  though no 
v a lv u la r  or o th e r  o b s t ru c t iv e  l e s io n  could be found to  
account f o r  t h i s .  In  th e  o th e r  p a t i e n t ,  a g i r l  o f  1 3 .1 /3  
y e a r s ,  th e  r i g h t  kidney was m iss ing , though th e  r ig h t  
su p ra ren a l  was i n  th e  normal p o s i t io n .  The l e f t  kidney 
w as/
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was dec ided ly  h y d ro n ep h ro t ic , only a t h i n  rim o f  r e n a l  
t i s s u e  remaining .  The kidney and p e lv i s  showed no naked- 
eye evidence of an inflammatory l e s i o n .  The l e f t  u r e t e r  
was d i l a t e d ,  but no apparent  cause fo r  t h i s  was d iscovered .
A sm all u r e t e r ,  ending b l in d ly  a t  th e  p e lv ic  brim, was 
found on the  r i g h t  s id e .  These 2 cases  along w ith t h a t  of 
r e n a l  h y p o p la s ia ,  where both kidneys were only the  s iz e  
of h a r ic o t  beans, w i l l  be d iscussed  f u l l y  in  the  s e c t io n  
d e a lin g  w ith co n g e n ita l  r e n a l  anom alies. In  th e  rem aining 
4 c h i ld re n ,  the chron ic  l e s io n  was a t  an e a r ly  s ta g e  in  
3 and more advanced in  the 4 th .  The naked-eye appear­
ances of the  kidneys in  th e se  4 c h i ld re n  did not a t  a l l  
correspond to  th e  l e s io n  found on m icroscopic exam ination, 
an acu te  type of d is e a se  having been diagnosed even in  th e  
cases  where h i s t o l o g i c a l l y  marked p r o l i f e r a t i v e  changes 
and even dense f i b r o s i s  were found. The organs in  th re e  
o f  the  fou r  cases  were sw ollen , oedematous, and i r r e g u l a r l y  
m o ttled  on s e c t io n ,  and the capsu les  were only very  s l i g h t l y  
ad h e ren t,  and, on s t r ip p in g ,  l e f t  a su rfa ce  f r e e  from any 
noteworthy i r r e g u l a r i t y ,  the  g lom eru li in  one appearing  as 
t r a n s p a re n t  p o in ts .  In  th e  fo u r th  case , t h a t  o f  an in f a n t  
aged 4 months, th e  kidneys were sm all and the  su rface  i r ­
r e g u l a r i t y  was a p p a re n t ly  due to  p e r s i s t e n t  f o e t a l  lo b u la ­
t i o n  very  commonly seen  in  i n f a n t s .  The capsu les  i n  t h i s  
case were s l i g h t l y  ad h e ren t,  and the  kidney substance  was 
deep ly  congested , the subcapsu la r  s t e l l a t e  ve in s  being  i n ­
j e c t e d . /
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i n j e c t e d .  On s e c t io n ,  th e  markings were co n s id e rab ly  d i s ­
t o r t e d ,  w ith  i l l -m a rk e d  d i s t i n c t i o n  between c o r te x  and medulla 
resulting from i r r e g u l a r  congestion  a f f e c t in g  bo th  organs.
M ic ro sco p ic a lly ,  th e  2 sub-acu te  cases  showed en­
largem ent of th e  g lo m e ru l i ,  some being s t i l l  i n  the  acu te  
inflam m atory s ta g e ,  though, in  th e  m ajority^ th e  capsu le  of 
Bowman showed very  d e f i n i t e  c re sc e n t- fo rm a tio n  along w ith  
f i b r o s i s  of th e  t u f t s ,  and adhesions between capsu les  and 
t u f t s .  R e la t iv e ly  few g lom eru li were com pletely  f ib ro s e d .
The most s t r i k i n g  f e a tu r e  in  th e  tu b u le s  was haemorrhage, 
many of th e  convolu ted  tu b u le s  being f i l l e d  w ith  red  blood 
c e l l s ,  th e  l a t t e r  in d ic a t in g  th e  presence in  th e  g lom eru li 
o f  a s t i l l  a c t iv e  l e s io n ,  Addis and O liver (1951). The 
s e c r e t in g  ep ith e l iu m  showed very  marked cloudy sw elling  in  
one c a se ,  w h ile  i n  th e  o th e r  many c e l l s  were v ac u o la ted , 
a p p a re n t ly  from th e  d is s o lv in g  ou t of f a t t y  g lo b u le s ,  w hile  
g ra n u la r  d e b r i s  and many h y a lin e  c a s t s  were found in  th e  
lum ina, i n  a d d i t io n  to  th e  red  c e l l s ,  in  b o th  cases . Some 
tu b u le s  were d i l a t e d ,  w ith  f l a t t e n e d  ep ith e liu m . The i n t e r ­
s t i t i a l  t i s s u e  in  bo th  was only s l i g h t l y  in c re a se d ,  w ith  
e a r ly  f i b r o b l a s t i c  p e r i-g lo m e ru la r  p r o l i f e r a t i o n ,  and 
sc an ty  f o c i  of r o u n d -c e l l  i n f i l t r a t i o n  in  th e  co r te x . No 
s i g n i f i c a n t  changes were apparen t i n  th e  v e s s e l s .  Frozen 
s e c t io n s  were s ta in e d  f o r  f a t  i n  one in s ta n c e ,  when many 
convolu ted  tu b u le s  were found loaded  w ith  f a t  d r o p le t s ,  
w h i le /
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w hile  some c e l l s  had ru p tu red , s e t t i n g  f r e e  t h e i r  f a t t y  
co n ten ts  in  th e  lumina of th e  tu b u le s .  Some of th e  ascend­
ing  loops  of HeiGe a lso  con ta ined  f a t ,  w h ile  small f a t  
g lo b u le s  were seen in  th e  ep ith e liu m  of th e  c o l le c t in g  
tu b u le s .  A f a i r  amount of  the  f a t  was doubly r e f r a c t i l e .  
The fo u r  ch ro n ic  cases showed vary ing  degrees of p r o l i f e r a ­
t i o n  in  th e  g lom eru li and i n t e r s t i t i a l  t i s s u e .  In  a l l  4, 
p r a c t i c a l l y  a l l  th e  g lom eru li were d ise a se d ,  some being  
s t i l l  in  th e  acu te  inflam matory s ta g e ,  th e  presence in  each 
in s ta n c e  of red  blood c e l l s  in  groups of convoluted tu b u le s  
confirm ing t h i s  f a c t .  Glomerular f i b r o s i s  was g e n e ra l ly  of 
e x t r a - c a p i l l a r y  ty p e , w ith  adhesions o f  v a ry in g  degree 
between t u f t  and cap su le . P e r i-g lo m eru la r  f i b r o s i s  was 
w ell-m arked and some g lom eru li in  a l l  s e c t io n s  were com­
p l e t e l y  h y a l in i s e d ,  though only in  one o f  th e  4 cases  were 
g lo m eru li  th e  s e a t  of such e x te n s iv e  damage found in  la rg e  
numbers. In  t h i s  l a s t  case , p r o l i f e r a t i v e  i n t e r s t i t i a l  
changes were a lso  marked, though th e  r e g u la r  d i s t r i b u t i o n  
of  f i b r o s i s  and th e  absence of dense scar  fo rm ation  w ith  
c o n t ra c t io n  would e x p la in  th e  la ck  of n o d u la r i ty  on naked- 
eye exam ination , th e  k idneys in  t h i s  case being  s t i l l  
sw ollen  and smooth a t  au topsy. C e l lu la r  i n f i l t r a t i o n  was 
ev id en t  i n  t h i s  case , and was bo th  fo c a l  and d i f fu s e  in  
arrangem ent. The tu b u le s  in  th e s e  4 ch ron ic  cases showed 
v a ry in g  deg rees  o f d i s t o r t i o n ,  many being g r e a t ly  d i l a t e d .  
The/
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The e v e n ,d if fu s e  d i s t r i b u t i o n  of th e  in te r s t i t i a l  fibrous tissue  
overgrowth in  a l l  d id  n o t ,  however, s e p a ra te  la rg e  groups 
of  tu b u le s  w ith  th e  p ro d u c tio n  of " is la n d s"  of tu b u la r  
h y p e rp la s ia ,  bu t th e se  s t r u c tu r e s  tended r a th e r  to  be 
i s o l a t e d  in  sm all f o c i .  Some tu b u le s  were c o l la p se d ,  
shrunken, and a t ro p h ie d ,  though the  e p ith e liu m  v a r ie d  from 
a f l a t  to  a h ig h  c u b ic a l ,  ap p a re n tly  h y p e rp la s t ic  type .
One case in  p a r t i c u l a r  showed marked tu b u la r  re g e n e ra t io n ,  
w ith  i r r e g u l a r  e p i t h e l i a l  p r o l i f e r a t i o n ,  th e  hyperchrom atic  
c e l l s  o f te n  being  heaped up a t  one s id e  of th e  tu b u le .
Though the n u c le i  of such reg e n e ra t in g  c e l l s  were l a rg e  and 
i r r e g u l a r ,  m i t o t i c  f ig u r e s  were r a r e .  The a l t e r e d  tu b u le s  
enc losed  v a r io u s  abnormal c o n te n ts .  F resh  red  blood co r ­
p u s c le s ,  as s t a t e d ,  were f a i r l y  abundant, o r  c a s ts  d e r iv e d  
from th e se .  H yaline , g ra n u la r  and c o l lo id  c a s ts  in  v a ry in g  
numbers were a l l  p re se n t  in  a d d i t io n ,  as w e ll  as sw ollen 
desquamated e p i t h e l i a l  c e l l s .  In  no case  were th e  blood 
v e s s e l s ,  la rg e  or sm all, th e  s e a t  of any notew orthy p a th o ­
l o g ic a l  change. At au topsy , v a r io u s  acu te  inflam m atory 
com plica tions  were found in  th e  sub -acu te  and chron ic  ca ses .  
One of th e  2 p a t i e n t s  w ith  a sub-acu te  n e p h r i t i s  d ied  of 
s t r e p to c o c c a l  p e r i t o n i t i s ,  t h i s  case being f u r th e r  com pli­
ca ted  by severe  purpura . In  th e  o th e r ,  n e p h r i t i s  was th e  
only l e s i o n  found a t  au topsy . Of th e  fo u r  ch ron ic  c a se s ,  
one showed broncho-pneumonic c o n s o l id a t io n  w ith  f o c i  of 
s u p p u ra t io n , /
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su p p u ra tio n , an o th e r ,  e a r ly  hroncho-pneumonia, a t h i r d ,  
g a s t r o - e n t e r i t i s , w h ile  th e  fo u r th  p a t i e n t  d ied  in  a con­
v u ls io n ,  th e  b ra in  in  t h i s  case showing marked oedema and 
co n g es tio n . With re g a rd  to  oedema, in  one o f  th e  sub -acu te  
cases  th e re  was oedema of th e  sub-cu taneous t i s s u e s  and of 
th e  l i v e r ;  in  th e  o th e r ,  oedema of th e  f e e t  and an k les  only; 
w h ile  more or l e s s  e x ten s iv e  dropsy  invo lved  the  sub­
cutaneous t i s s u e s  and th e  v a r io u s  serous sacs  in  3 of the  
4 chronic cases  under d is c u s s io n .  The rem aining p a t i e n t  
sho?/ed no evidence of dropsy. The b ra in  was examined in  
t h i s  s e r i e s  only in  2 of the p a t i e n t s  w ith  an e a r ly  chronic 
n e p h r i t i s .  In  bo th  in s ta n c e s  i t  was oedematous (one case 
mentioned ab o v e ) . The h e a r t  was h y p er tro p h ied  in  2 o f  the  
4 chronic  c a se s ,  and was normal in  th e  2 p a t i e n t s  w ith  a 
sub -acu te  l e s io n .
C l in ic a l  F ind ings in  Sub-acu te  
and Chronic K ep h rlt ls "
In  some of th e se  c h i ld re n  th e re  was n o th in g  in  th e  
h i s t o r y  o r  on c l i n i c a l  exam ination to  suggest th e  p resence 
of n e p h r i t i s .  Thus th e  p a t i e n t  w ith  th e  most ch ro n ic  type 
o f  r e n a l  l e s io n  (aged  6 months) was adm itted  w ith  c e r ­
v i c a l  a d e n i t i s  and a d isc h a rg in g  s inus  in  the  r i g h t  s ide  
of  th e  neck . S inus fo rcep s  were i n s e r t e d ,  when a second 
deep ab scess  was opened. The c h i ld  appeared w e ll  f o r  about 
12 hours t h e r e a f t e r ,  bu t about m id-n igh t he became very  
r e s t l e s s . /
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r e s t l e s s .  Tracheotomy was performed a t  3 a.m. and th e
b re a th in g  was r e l i e v e d ,  bu t the  c h i ld  d ied  12 hours l a t e r .
(Broncho-pneumonia was th e  only l e s io n  found post-mortem
in  a d d i t io n  to  th e  n e p h r i t i s  in  t h i s  c a se .)  The u r in e  was
not examined. Of th e  o th e r  3 p a t i e n t s  w ith  a chronic  neph- 
male
r i t i s ,  one, a  /  in f a n t  of 4 months, was h e a l th y  u n t i l  about 
4 weeks p r io r  to  adm ission when screaming a t ta c k s  began, 
fo llow ed  two weeks l a t e r  by a sw elling  round th e  eyes, and 
two days b e fo re  adm ission by sw e llin g  of  th e  neck. The 
u r in e  con ta ined  abundant albumin and b lood , w hile  g ra n u la r  
and c e l l u l a r  c a s t s ,  along w ith  re d  and w hite  blood c e l l s  
were found on m icroscop ic  exam ination. In  an o th e r  p a t i e n t ,  
a g i r l  aged 7 y e a r s ,  t h e r e  was a h i s t o r y  of  angina seven 
weeks be fo re  adm ission , fo llow ed 2 weeks l a t e r  by p u f f in e s s  
of th e  face  and o l i g u r i a ,  th e  u r in e  being red  in  co lo u r .
The whole body was oedematous on adm ission , and the  u r in e  
c o n s ta n t ly  con ta ined  abundant albumin and b lood , specimens 
be ing  examined d a i ly  f o r  a month. Blood, g ranu la r ,  e p i th e l ia l  
and h y a l in e  c a s t s  were a lso  found m ic ro s c o p ic a l ly .  The 
u r in e  was c u l tu re d  on two o ccas io n s ,  th e  f i r s t  specimen 
y ie ld in g  a mixed growth of co lifo rm  b a c i l l i ,  s taphylococcus 
and s tre p to c o c c u s ,  and th e  second, a co lifo rm  growth only. 
The rem aining  p a t i e n t ,  aged 1 y ea r  and 11 months, was dead 
on adm ission , and no d e f i n i t e  h i s t o r y  was ob ta ined  (male child). 
Of th e  2 sub -acu te  c a se s ,  one occurred  in  a male
i n f a n t /
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i n f a n t  of 6 months, who was h e a l th y  t i l l  th e  age of  6 weeks, 
when he had chicken-pox, a f t e r  which the s to o l s  became green. 
H is f e e t  began to  sw ell and oedema spread to  invo lve  th e  
le g s  and abdomen, and o l i g u r i a  was noted du ring  t h i s  tim e. 
Blood and album in were found in  th e  u r in e  on adm ission.
The oedema dec reased  in  h o s p i t a l ,  bu t d ia r rh o e a  p e r s i s t e d  
and th e  p a t i e n t  g ra d u a l ly  became weaker, dea th  r e s u l t i n g  
about 6 weeks from th e  time of onse t of n e p h r i t i c  symptoms. 
The second p a t i e n t  w ith  a su b -a c u te  le s io n  was a g i r l  aged 
y e a r s ,  who developed p a in  and sw elling  o f  th e  f e e t  and 
an k les  3 weeks b efo re  adm ission , p u rp u ric  sp o ts  appearing  
in  th e  sk in  s h o r t ly  a f t e r ,  accompanied by haemorrhages from 
th e  stomach, bowel and b la d d e r .  The u r in e  th u s  con ta ined  
b lood  along w ith  albumin.
E tio lo g y  of Sub-acute and Chronic 
W e p h rf t is .----------  -------------------------
In  t h i s  group, 2 f a c t o r s  must be tak en  in to  account:
(1) th e  ch ron ic  p r o l i f e r a t i v e  l e s io n ,  (2) th e  acu te  element
p r e s e n t ,  a s  in d ic a te d  by th e  p resence  of  b lood in  th e  re n a l
tu b u le s .  (Of th e  t o t a l  9 p a t i e n t s  in  t h i s  group, only th e  2
sub-acu te  and 4 ch ron ic  cases  a re  d isc u sse d  h e re ,  th e  3 
a
w ith /s e v e re  ana tom ical r e n a l  abnorm ality  being d e a l t  w ith  
e lse w h e re ) .
I n  th e  f i r s t  sub -acu te  case , th e  onset of n e p h r i t i s  
probab ly  da ted  from th e  a t t a c k  of chicken-pox. In  many 
a c u te /
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acu te  f e v e r s  where n e p h r i t i s  i s  f o c a l  in  d i s t r i b u t i o n ,  th e  
r e n a l  d is e a s e  i s  s i l e n t  c l i n i c a l l y  u n t i l  an acu te  exacerba­
t i o n  d i r e c t s  a t t e n t i o n  to  th e  k idneys . The g a s t r o - e n t e r i t i s  
p o s s ib ly  accounted f o r  th e  acu te  element in  t h i s  case.
The second p a t i e n t  w ith  sub-acute n e p h r i t i s  had pa in  and 
sw e llin g  of th e  f e e t  and ank les  th re e  weeks b e fo re  d e a th ,  
fo llow ed  by purpura . The c re scen t  fo rm ation  which invo lved  
a l a rg e  p ro p o r t io n  of th e  g lom erular capsu les  was su g g es tiv e  
of an o ld e r  l e s i o n ,  and th e  purpura was p o s s ib ly  r e sp o n s ib le  
fo r  th e  acu te  e x a c e rb a tio n ,  s ince  purpura  of rheum atic type 
i s  sometimes a s s o c ia te d  w ith  acu te  n e p h r i t i s .
Of th e  4 chron ic  n e p h r i t i c  cases th e  f i r s t ,  an 
in f a n t  aged 4 months, was a p p a re n t ly  h e a l th y  u n t i l  about 
one month ante-mortem, when he developed th e  symptoms of 
ac u te  n e p h r i t i s ,  and in  such a young in f a n t  th e  d is e a s e  
m ight p o s s ib ly  p ro g ress  to  a p r o l i f e r a t i v e  s tage  in  a very  
much s h o r te r  space of time than  in  o ld e r  p e rso n s , where 
re g e n e ra t iv e  p ro cesses  a re  slow, and where th e re  i s  a l s o  a 
g r e a t e r  r e s i s t a n c e  to  d eg en era tio n . Democh (1902) co n s id e rs  
t h a t  th r e e  weeks in  a young in f a n t  would s u f f i c e  to  p ro ­
duce a c o n t ra c te d  k idney . The second p a t i e n t ,  aged 7 
y e a r s ,  gave a h i s t o r y  o f  acu te  t o n s i l l i t i s  11 weeks b e fo re  
d e a th ,  p u f f in e s s  of th e  f a c e  deve lop ing  2 weeks l a t e r .
H ere , on h i s t o l o g i c a l  exam ination o f  the k id n ey s , much 
haemorrhage in to  the  tu b u le s  was found, but well-m arked 
p r o l i f e r a t i v e /
136.
p r o l i f e r a t i v e  changes were a lso  p re se n t  in  th e  i n t e r s t i t i a l  
t i s s u e  and in  th e  g lo m e ru l i ,  some o f  th e se  being  com pletely  
h y a l in i s e d .  As t h i s  p a t i e n t  had unhea lthy  c r y p t ic  t o n s i l s  
and many c a r io u s  t e e t h ,  th e  p o s s i b i l i t y  remains t h a t  a 
p rev io u s  t o n s i l l a r  i n f e c t io n  had in au g u ra ted  th e  n e p h r i t i s  
in  a m ild  form w ithout obvious c l i n i c a l  symptoms.
In  th e  t h i r d  c h i ld ,  who d ied  a f t e r  tracheotom y 
w ith in  24 hours of adm ission , the  h i s to r y  was in ad eq u a te , 
and th e re  was no th ing  to  in d ic a te  whether the  c e rv ic a l  
a d e n i t i s  p re se n t  was a chronic  focus o f  su ppura tion  which 
had o r i g i n a l l y  damaged th e  k id n ey s , or i f  t h i s  was a re c e n t  
com plica tion  m erely causing  ex ace rb a tio n  o f  a p r e - e x i s t in g  
r e n a l  l e s io n .  The l a s t  p a t i e n t  in  t h i s  group was dead on 
adm ission , and no h i s t o r y  was ob ta ined .
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CHROHIC KBPHRITIS.
D isc u ss io n .
Prom a survey o f  th e  l i t e r a t u r e ,  ch ron ic  n e p h r i t i s  i s  
d i s t i n c t l y  l e s s  common in  c h i ld re n  than  in  a d u l t s .  Brtlning 
and Schwalbe co n s id e r  i t  r a r e  in  the form er, when i t  i s  gener­
a l l y  the  r e s u l t  o f  acu te  n e p h r i t i s ,  though more r a r e l y  spon­
tan eo u s . These au tho rs  a re  of the  op in ion  th a t  chronic neph­
r i t i s  i n  c h i ld re n  d i f f e r s  l i t t l e  from th e  same form of the  
d ise ase  in  a d u l t s .  In  the op in ion  of B lackfan and Hamilton 
(1925) th e  c h ie f  d i s t i n c t i o n  between a d u l t  and ju v e n ile  
n e p h r i t i s  i s  the  f a c t  t h a t  in  the  former chron ic  forms p re ­
dominate, w hile acu te  forms are  almost e x c lu s iv e ly  seen in  
p a e d ia t r i c  c l i n i c s .  Various w r i te r s  have t r a c e d  oases o f  acute  
n e p h r i t i s  in  c h i ld re n  fo r  months or y e a rs ,  a f t e r  the acu te  
a t ta c k  to  f in d  th e  percen tage  te rm in a t in g  in  chronic d is e a s e .  
James (1921) in v e s t ig a te d  a s e r i e s  of 67 c h i ld re n  w ith acu te  
n e p h r i t i s  between the  ages of 2 and 12 y ea rs ,  and found th a t  
9 or 13.3 per c e n t ,  o f  th e se  developed ch ron ic  n e p h r i t i s ,  
though in  on ly  two cases  was th e  d ise a se  considered  se v e re .
He concludes th a t  th e  g re a t  m a jo r i ty  of c h i ld re n  recover  com­
p l e t e l y  from acute  n e p h r i t i s , s i n c e  a number of those  re-exam ined 
by him a t  v a ry in g  i n t e r v a l s  a f t e r  the  o r ig in a l  a t ta c k  had 
passed through acu te  in f e c t io u s  d is e a s e s  w ith  no s ig n  of r e n a l  
involvem ent, and he ag rees  w ith  H i l l  (1919) and Guild (1931) 
th a t  i f  reco v e ry  from an acu te  a t ta c k  o f  n e p h r i t i s  i s  com plete, 
t h e /
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th e  p a t i e n t  shows no more tendency to  subsequent r e n a l  i n ­
volvement th an  c h i ld re n  who have never had n e p h r i t i s .  In  t h i s  
connection  GrayTs (1933) f in d in g s  may be o f  i n t e r e s t .  He 
examined th e  k idneys o f  3 r e l a t i v e l y  young in d iv id u a l s ,  who 
had passed th rough  an a t ta c k  of  acu te  n e p h r i t i s  w ith  recovery  
a sh o r t  tim e b e fo re  d ea th .  One was a c h i ld  who recovered  from 
acu te  n e p h r i t i s ,  about 2 months p r io r  to  d ea th  from rheum atic  
c a r d i t i s .  A nother, a young man who d ied  as th e  r e s u l t  of an 
a c c id e n t  3 months a f t e r  recovery  from acu te  n e p h r i t i s .  In  
bo th  cases  th e  n e p h r i t i c  p rocess  was of approxim ately  3 weeks1 
d u ra t io n .  No evidence of r e n a l  d is e a se  was found in  e i t h e r  of 
these  cases. The t h i r d  p a t i e n t  was a man aged 32 y e a r s ,  who 
d ied  o f  pulmonary embolism a f t e r  o p e ra t io n  f o r  h e rn ia  when 
ap p a re n t ly  in  p e r f e c t  h e a l th ,  th e  u r in e  showing no abnorm ality . 
A y e a r  p re v io u s ly  he had had an a t ta c k  of n e p h r i t i s  l a s t i n g  
2 months. The k idneys in  t h i s  case were of  normal s i z e ,  and 
th e  cap su le s  were no t th ick en ed , bu t were s l i g h t l y  adheren t 
to  a very  s l i g h t l y  g ra n u la r  s u r f a c e . The cut su rface  showed 
no evidence o f  abno rm ality . H is to lo g ic a l  exam ination rev ea led  
a m ild  degree o f  p o s t - n e p h r i t i c  change, c o n s is t in g  of h y a l in -  
i s a t i o n  of g lo m e ru l i ,  w ith  c re s c e n t  fo rm ation , along w ith  
tu b u la r  a trophy  in  small s c a t t e r e d  f o c i .  Of th e  3 c a se s ,  
t h e r e f o r e ,  only in  th e  p a t i e n t  where n e p h r i t i s  had l a s t e d  f o r  
two months was th e re  any permanent s t r u c t u r a l  a l t e r a t i o n  in  
th e  k id n e y s . G u i ld (1931) g iv e s  acu te  n e p h r i t i s  a good progno­
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prog n o sis  in  c h i ld re n ,  th e  b e t t e r  th e  younger th e  p a t i e n t ,  
and f in d s  t h a t  when th e  u r in e  f a i l s  to  c l e a r  com pletely  
albumin may be p re se n t  f o r  y ea rs  w ithou t impairment of  th e  
g e n e ra l  h e a l th .  MacAdam (1933) quo tes the  op in ion  of Evans, 
t h a t  r e s id u a l  albumin from a p rev ious  re n a l  l e s io n  may have 
no more s ig n i f ic a n c e  than  th e  sca r  o f  a p e r f e c t ly -h e a le d  sk in  
l e s io n .  W yllie  and M o n c rie ff , on th e  o th e r  hand, emphasize 
th e  im portance in  p o s t - n e p h r i t i c  p a t i e n t s  of even a f a i n t  
t r a c e  of albumin a s so c ia te d  w ith  excess of c e l l s  in  th e  cen­
t r i f u g e d  sedim ent, which th ey  co n s id er  d e f i n i t e l y  of p a th o lo ­
g ic a l  s ig n i f ic a n c e .  L y t t l e  and Rosenberg (1929) fo llow ed 58 
members o f  a s e r i e s  o f  99 c h i ld re n  w ith  acu te  n e p h r i t i s  f o r  
p e r io d s  vary ing  from 1 to  7 y e a r s ,  and found a chron ic  l e s io n  
in  9 of  th e s e  (15 .5  per  c e n t . ) ,  c h ro n ic i ty  r e s u l t i n g  as o f te n  
from a m ild  as from a severe i n i t i a l  l e s io n .  They conclude 
t h a t  p robab ly  some p e r s i s t e n t  o r  r e c u r r e n t  focus of  i n f e c t io n  
p rev en ts  th e  r e n a l  inflam m atory c o n d i t io n  from h e a l in g .  Osman
(1925) f in d s  a h ig h e r  percen tage  of  p e r s i s t e n t  impairment of  
r e n a l  fu n c t io n  th a n  most a u th o rs  - 35 .7  p er  ce n t ,  in  a s e r i e s  
o f  56 ju v e n i le  c a se s .  On comparing th e  p rognosis  o f  n e p h r i t i s  
i n  c h i ld re n  w ith  t h a t  in  a d u l t s ,  Hume and N a t t r a s ’s (1927) 
f ig u r e s  a re  o f  i n t e r e s t .  These w r i t e r s , i n v e s t i g a t i n g  th e  o u t­
come o f  281 cases  o f  acu te  war n e p h r i t i s ,  found no d e f i n i t e  
evidence o f  r e n a l  d is e a s e  in  45 .5  per c e n t . ,  th u s  le a v in g  54.5 
per  c e n t ,  w ith  evidence o f  ch ron ic  n e p h r i t i s ,  advanced in  9 .5  
p e r /
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per c e n t ,  and g ra d u a l ly  p ro g re s s iv e  in  45 per cen t.  These 
f ig u r e s  a re  much h ig h e r  th a n  those  in  th e  s t a t i s t i c s  j u s t  
g iven  f o r  c h i ld re n .
The in c id en ce  of chronic  n e p h r i t i s  a f t e r  an acu te  
a t t a c k  developing  in  th e  course o f  s c a r l e t  f e v e r  has been 
w idely  s tu d ie d  in  v a r io u s  c o u n t r ie s .  Rosenfeld  and Rechten- 
stamn (1912) r e - in v e s t ig a te d  a t  i n t e r v a l s  between 9 months 
and 10 y e a r s ,  93 c h i ld re n  of whom 52 had a lbum inuria  on d i s ­
m is s a l .  No s in g le  case showed a severe degree of  n e p h r i t i s ,  
though 10 c h i ld re n  had a lbum inu ria , accompanied in  7 in s ta n c e s  
by c e l l s  in  th e  sediment, and in  one case by h igh  blood p r e s ­
su re .  The s e v e r i ty  of  th e  o r ig in a l  d is e a se  as deduced from 
uraem ic symptoms had no in f lu e n c e  on th e  development o f  a 
ch ro n ic  r e n a l  l e s io n .  S5rensen (1891) ag rees  t h a t  th e  g re a t  
p ro p o r t io n  of  cases  of s c a r l a t i n a l  n e p h r i t i s  end In  cu re .
In  h i s  op in ion  th e  s e v e r i ty  of  th e  re n a l  l e s io n  can be co r­
r e l a t e d  w ith  th e  s e v e r i ty  of  th e  th r o a t  com plica tions  in
(1924)
s c a r l e t  f e v e r .  According to  H an sb o rg /a lso , th e  g e n e ra l  view 
t h a t  s c a r l e t  f e v e r  o f te n  le ad s  to  c o n tra c te d  k idneys i s  i n ­
c o r r e c t ,  s in c e  i n  h i s  in v e s t ig a t io n  of 284 c h i ld re n  who had 
s u f fe re d  from s c a r l a t i n a l  n e p h r i t i s  1 to  10 y e a rs  p re v io u s ly  
259 were norm al. One had chronic  a lbum inuria  l a s t i n g  f o r  5 
y e a rs  a f t e r  a c u te  n e p h r i t i s ,  w ith  no o th e r  s igns  of r e n a l  
involvem ent, and in  only one p a t i e n t  had ch ron ic  n e p h r i t i s  
developed, though even t h i s  case th e  au tho r  does n o t reg a rd  
a s /
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as a r e s u l t  of s c a r l a t i n a l  n e p h r i t i s .  Tw enty-three p a t i e n t s  
in  t h i s  s e r i e s  had o r t h o s t a t i c  a lbum inuria , hu t Hansborg f in d s  
t h a t  s c a r l e t  fe v e r  i s  no t more f re q u en t in  th e  h i s t o r y  of 
p a t i e n t s  w ith  t h i s  type  of album inuria  than  in  normal p e rso n s , 
so b e l ie v e s  t h a t  o r t h o s t a t i c  a lbum inuria  in  th e se  p a t i e n t s  
cannot he a t t r i b u t e d  to  s c a r l a t i n a .
In  th e  haemorrhagic type of  n e p h r i t i s  so common in  
childhood th e re  are some d i f fe re n c e s  of op in ion  as to  th e  f i n a l  
r e s u l t .  While a l l  au th o rs  agree t h a t  t h i s  type i s  r a r e l y  
f a t a l ,  complete cu re ,  accord ing  to  P a te rson  and W yllie (1926), 
ta k e s  p la c e  in  l e s s  than  h a l f  o f  th e  ca ses ,  (44.4 per  cent.), 
and H i l l  (1909) ag rees  t h a t  u l t im a te  impairment of r e n a l  
fu n c t io n  i s  more f re q u e n t  th an  th e  m ildness  of th e  o r ig in a l  
d is e a se  would le a d  one to  expec t, though W yllie and M oncrieff
(1926) f in d  t h a t ,  as a r u l e ,  th e  prim ary a t t a c k  h e a ls  w ith o u t 
seq u e lae .  F a i lu r e  of th e  re n a l  l e s io n  to  c l e a r  appears to  be 
due in  some cases  to  th e  p e r s i s te n c e  o f  some focus of i n f e c ­
t io n .  L y t t l e  and Rosenberg (1929) and A lport (1932) believe th a t  
r e s id u a l  f o c i  may be found in  th e  t o n s i l s ,  a n t r a ,  s in u s e s ,  
t e e t h ,  o r  even in  th e  bowel, though th e  l a s t  s t r u c t u r e  i s  no t 
o f te n  suggested  as  a s i t e  o f  fo c a l  s e p s is  in  n e p h r i t i s ,  and 
Guild (1931) f in d s  t h a t ,  though a number of h e r  p a t i e n t s  r e ­
covered e n t i r e l y  in  s p i t e  o f  n e g le c t  o f  fo c i  o f  i n f e c t io n ,  
some p a t i e n t s  w ith  p e r s i s t i n g  u r in a ry  a b n o rm a li t ie s  showed 
such f o c i .  Addis and O live r  (1931), on th e  o th e r  hand, 
b e l i e v e /
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b e l ie v e  t h a t  th e  continuance over y ea rs  o r  decades of a slow 
d i s i n t e g r a t i o n  of th e  r e n a l  a r c h i t e c tu r e  may be th e  r e s u l t  o f  
s t r u c t u r a l  d i s o rg a n is a t io n  produced in  th e  i n i t i a l  s tage  of 
th e  d is e a s e ,  and t h a t  i t  would no t be n ecessa ry  to  hypo theca te  
th e  con tinued  a c t io n  of any to x in .  The endotoxin  of s c a r l e t  
f e v e r  m ight a c t  on ly  f o r  a day or an hou r, in  th e  op in ion  of 
th e se  a u th o rs ,  and y e t  i t s  e f f e c t  on th e  kidney might not 
reach  f u l l  f r u i t i o n  u n t i l  th e  d ea th  of  th e  p a t i e n t  in  uraem ia 
20 or 30 y ea rs  l a t e r .  S im ila r ly ,  Volhard and Fahr t r a c e  a 
ty p ic a l  case of secondary c o n tra c te d  k idney to  an a t t a c k  of 
e ry s ip e la s  22 y ea rs  p re v io u s ly .  B e ll  and H a r tz e l l  (1922) 
ag a in , co n s id e r  t h a t  th e  p ro g re s s iv e  n a tu re  of  th e  le s io n  i s  
due to  re p e a te d  acu te  ex ace rb a tio n s  of  g lo m e ru lo -n e p h r i t is .  
Though evidence f o r  a s s o c ia te d  s t r e p to c o c c a l  i n f e c t io n  i s  very  
convincing in  acu te  ca ses ,  f a i r l y  good in  su b -acu te ,  and n o t 
a t  a l l  i n  th e  ch ron ic  group, i t  does n o t appear to  th e se  
au th o rs  t h a t  such d a ta  exclude a prim ary i n f e c t i o n ,  s ince  
c l i n i c a l  h i s t o r i e s  a re  o f te n  u n s a t i s f a c to r y ,  and p a t i e n t s  may 
have f o rg o t t e n  a m ild  i n f e c t io n  y ea rs  b e fo re .  Emerson (1921) 
d i s t in g u is h e s  in  ch ron ic  r e n a l  d ise a se  two components; th e  
u n d er ly in g  permanent elem ent, and th e  superimposed acu te  
e x a c e rb a tio n .  He b e l ie v e s  t h a t  chron ic  n e p h r i t i s  i s  no t a 
p ro g re s s iv e  d is e a se  vary ing  in  s e v e r i ty  a t  d i f f e r e n t  p e r io d s ,  
b u t r a th e r  a su ccess io n  of s l i g h t  d i s t i n c t  acu te  d is e a s e s  
which a re  d i s t r i b u t e d  over y e a r s ,  each adding a l i t t l e  to  th e  
perm anent/
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permanent damage of th e  k idney as a whole. He b e l ie v e s  t h a t  
th e  p a t i e n t  does n o t s u f fe r  from one a t ta c k  of n e p h r i t i s ,  bu t 
from a thousand and one. M itch e l l  and Guest (1931) agree  th a t  
b a c t e r i a l  i n f e c t i o n s ,  e s p e c ia l ly  of s t r e p to c o c c a l  n a tu re ,  may 
cause ch ron ic  as w e l l  as ac u te  n e p h r i t i s .  These au tho rs  
s t r e s s  th e  im portance of h e r e d i ta r y  and f a m i l i a l  p r e d i s p o s i ­
t io n  to  n e p h r i t i s .  Such a f a c t o r  i s  w e ll  recogn ised  in  bo th  
th e  acu te  and ch ro n ic  type of  l e s io n ,  and to  i t  may be a t t r i ­
bu ted  some of th e  ju v e n i le  cases where chronic  n e p h r i t i s  has 
an in s id io u s  o n se t ,  w ith  no dem onstrable g en e ra l  or fo c a l  i n ­
f e c t io n  as a p o s s ib le  source . In  a d u l t s ,  th e  same ex p lan a t io n  
may se rve  bu t one must a ls o  ta k e  in to  account, as  B e ll  and 
H a r t z e l l  su g g es t,  th e  f a c t  t h a t  some m ild  i n f e c t io n ,  though 
f o rg o t t e n  by th e  p a t i e n t ,  may have proved th e  s t a r t i n g - p o i n t  
o f  th e  d is e a s e ,  o r  a f o c a l  type of  l e s io n  r e s u l t i n g  from some 
i n f e c t io u s  fe v e r  and c l i n i c a l l y  s i l e n t ,  may have le d  to  a slow 
in s id io u s  type  o f  c o n t r a c t io n ,  th e  " n e p h r i t i s  rep e n s” of 
R u s se l l  (1929). That chron ic  n e p h r i t i s  may be found in  young 
c h i ld re n  and even in  in f a n t s  has been amply dem onstrated  in  
th e  l i t e r a t u r e ,  w hile  in  some cases  I t  would appear to  da te  
even from i n t r a - u t e r i n e  e x is te n c e .  Thus, Carpenter (1905) 
d e s c r ib e s  a case o f  i n t e r s t i t i a l  n e p h r i t i s  w ith  c i r r h o s i s  of 
th e  su p ra ren a l  g lands in  an in f a n t  aged 5 weeks, who was 
h e a l th y  f o r  10 days a f t e r  b i r t h ,  bu t became very  oedematous 
t h e r e a f t e r .  At post-mortem , ch ron ic  n e p h r i t i c  changes were 
found /
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found in  th e  r e n a l  i n t e r s t i t i a l  t i s s u e ,  w hile  th e  g lom eru li 
were a tro p h ie d  and th e  sm all a r t e r i e s  th ick en ed . The su p ra ­
r e n a l  g lands  were a lso  th e  se a t  o f  ch ron ic  inflam m atory change. 
H e l le n d a l l  (1897) r e p o r t s  dea th  from chronic n e p h r i t i s  in  two 
c h i ld re n ,  one aged 2 y e a rs  and th e  o th e r  6 months. The mother 
h e r s e l f  su f fe re d  from ch ron ic  n e p h r i t i s ,  which, in  th e  a u th o r ’s 
view, began b efo re  th e  b i r t h  of th e  f i r s t  of th e  two c h i ld re n  
m entioned h e re ,  though she had s c a r l e t  fe v e r  in  childhood and 
had always been s ic k ly .  H e l le n d a l l  b e l ie v e s  t h a t  n e p h r i t i s  
in  th e  case of these  2 c h i ld re n  began in  f o e t a l  l i f e ,  s in c e  both; 
th e  in h e r i t a n c e  of  th e  d is e a s e  and th e  d i s p o s i t io n  to  a c q u ire  
i t  can be t r a n s m i t te d  to  the o f f s p r in g .  In  t h i s  a r t i c l e  
ano ther  f e a tu r e  of  i n t e r e s t  i s  th e  f a c t  th a t  r e l a t i v e s  of  bo th  
th e  p a re n ts  o f  th e se  two c h i ld re n  s u f fe re d  from n e p h r i t i s .
|
S y p h i l is  could be excluded as an e t i o lo g ic a l  f a c t o r  in the case of 
th e se  i n f a n t s .  Democh (1902) r e p o r t s  ano ther c l a s s i c a l  case  ! 
in  an in f a n t  h e a l th y  a t  b i r t h ,  bu t who d ied  w ith  s igns of 
r e n a l  d is e a s e  a t  th e  age of 2 months. This c a se ,  however, i s  
regarded  by v a r io u s  au th o rs  as p o s s ib ly  of  th e  n a tu re  of a 
p y e lo n e p h r i t i s  w ith  s c a r r in g ,  s ince  th e  le s io n  was much more 
pronounced on th e  r i g h t  th a n  on th e  l e f t  s id e .  F rf i l ich  (1906) 
re co rd s  o th e r  2 cases  of chronic f a m i l i a l  c o n g e n i ta l  n e p h r i t i s  
in  in fancy , where th e r e  was no h i s t o r y  of  n e p h r i t i s  In  th e  
mother d u r in g  pregnancy. The f i r s t  o f  th e se  two c h i ld re n  was 
q u i te  h e a l th y  a f t e r  b i r t h ,  bu t f a i l e d  to  t h r iv e  and a t  th e  
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age of 4-J- months, albumin and c a s ts  were p re se n t  in  the  u r in e ,  
and p e r s i s t e d  u n t i l  the  dea th  of the c h i ld  a t  11 months. The 
second p a t i e n t ,  a lso  normal a t  b i r t h ,  began to  s ick en  a t  the 
age of 14 days, and albumin and c a s ts  appeared in  the  u r in e  
and p e r s i s t e d  u n t i l  the  dea th  of the  p a t i e n t  a t  the  age of 15 
months. Autopsy showed ty p ic a l  c o n tra c te d  k id n e y s . These cases 
appear to  resem ble c lo s e ly  a s e r i e s  more r e c e n t ly  d esc r ib ed  
by v a r io u s  w r i t e r s  in  t h i s  coun try , Morley F le tc h e r ,  B arber, 
P a te rso n ,  M il le r  and P arsons, and N aish. Morley F le tc h e r  
(1910) r e p o r t s  the  case of a c h i ld  w ith  p o ly u r ia ,  the  r e s u l t  
of chron ic  r e n a l  d is e a s e ,  who had not grown s in ce  th e  f i r s t  
year of l i f e ,  and who su f fe re d  from p o ly u r ia  and p o ly d ip s ia .  
Genu valgum developed a t  5 years  o f  age. The case was r e g a r ­
ded as one of in f a n t i l i s m  a s so c ia te d  w ith , or due to ,  chron ic  
r e n a l  d is e a s e ,  d a t in g  from in t r a u t e r i n e  e x is te n c e .  M il le r  and 
Parsoirs (1912) , and Naish (1912) d e sc r ib e  o th e r  s im i la r  c a ses ,  
in  some of which p o ly d ip s ia  and p o ly u r ia  had been p re se n t  
s in c e  b i r t h ,  w ith  impairment of growth s in c e  in fan cy . Congeni­
t a l  s y p h i l i s  could  be excluded as the  e t i o lo g i c a l  f a c t o r .  
P a te rso n  (1921) r e p o r t s  ano ther  s im ila r  case in  a c h i ld  born 
w ith  abnorm ality  of th e  hands and f e e t  from tw is t in g  of th e  
w f i s t s  and a n k le s .  Barber (1926) pub lished  a c o l le c te d  s e r i e s  
of 17 c a s e s .  A ll th e se  p a t i e n t s  were dwarfed in  s t a t u r e ,  - 
the  h e ig h t  a t  puberty  being  g e n e ra l ly  about 10 inches l e s s  
than  the  average . Only th re e  of th e se  17 c h i ld re n  d ied  
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w ith o u t bony d e fo rm i t ie s .  Autopsy in  8 rev e a le d  sm all k idneys 
w ith  pure ch ron ic  i n t e r s t i t i a l  n e p h r i t i s .  On m icroscop ic  
exam ination , th e  sm alle r  a r t e r i o l e s  showed some th ic k e n in g ,  
b u t c l i n i c a l l y  th e re  were no obvious a r t e r i a l  changes, and in  
only  one in s ta n c e  was th e  blood p re s su re  r a i s e d .  Bony d e fo r ­
m i t i e s  in  th e  o th e r  14 were g e n e ra l ly  of th e  n a tu re  of  a genu 
valgum, though th e  w r i s t -  and a n k le - jo in t s  were a lso  a f f e c te d  
in  some. The e a r l i e s t  age a t  which some bony defo rm ity  was 
no ted  in  t h i s  group was 7 y e a rs ,  th e  u su a l age of onse t being 
between th e  ages of 11 and 14 y e a rs .  Blood u rea  was h igh  in  
a l l  th e se  p a t i e n t s ,  reach ing  300 m.g. per ce n t .  The f i r s t  
s ta g e  of  t h i s  d is e a se  i s  seen in  young c h i ld re n  who f a i l  to  
develop , s u f f e r  from t h i r s t  and p o ly u r ia ,  th e  co n d it io n  being 
in s id io u s  and resem bling  d ia b e te s .  L a te r ,  bony a b n o rm a li t ie s  
develop towards puberty , th e  c h i ld re n  being ty p ic a l  r e n a l  
dwarfs w ith  l a t e  r i c k e t s .  Three c h i ld re n  d ie d  a t  th e  age of  
14, 15 and 22 y e a rs  r e s p e c t iv e ly ,  w ithou t bony d e fo rm i t ie s ,  
though symptoms o f  i n t e r s t i t i a l  n e p h r i t i s  had been observed 
f o r  se v e ra l  y e a r s .  Death in  th e  g r e a t  m a jo r i ty  of such cases , 
i n  th e  a u th o r ’ s ex p e rien ce , ta k e s  p lace  b e fo re  th e  end o f  th e  
second decade. Parsons (1927) from a study of th e  bone 
changes concludes th a t  th e y  a re  o f  t r u e  r a c h i t i c  typey and th a t  
th e  prim ary cause i s  th e  i n a b i l i t y  of  th e  k idneys to  ex c re te  
phosphorus, th e  blood calcium  being  kept a t  a com parative ly  
h ig h  le v e l  by m o b i l i s a t io n  o f  calcium , th e  l a t t e r  be ing  
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m obilised  from the  bones to  p reven t the onse t of te ta n y ,  the  
bone d e fo rm it ie s  a s s o c ia te d  w ith  r e n a l  in f a n t i l i s m  being  those  
of t r u e  low-calcium  r i c k e t s .  The blood shows marked lip aem ia , 
n i t ro g e n  and phosphorus r e t e n t io n ,  and a c id o s is  i s  a lso  a 
f e a tu re  of such ca ses ,  in d ic a t in g  f a i l u r e  of th e  d ise ase d  k id ­
neys to  e x c re te  a c id  end-products  of metabolism.
Another type of chron ic  r e n a l  d is e a se  of r a r e  occur­
rence  in  childhood i s  th a t  r e s u l t i n g  from a r t e r i a l  d is e a s e ,  
primary or genuine c o n tra c te d  kidney accord ing  to  the  o ld e r  
nom enclature, but now g e n e ra l ly  known as m alignant nephro­
s c l e r o s i s .  Cases of th a  type have been re p o r te d  among o th e rs  
by G laser (1918), by Schwartz (1924), by Ask-Upmark (1929), 
and by Gray (1933). G la s e r ’s case concerned a female c h i ld  
of 10 y e a rs ,  whose mother d ied  of r e n a l  d is e a se  during  
c h i ld b i r th ,  and whose s i s t e r  d ied  a t  2-J- a lso  from n e p h r i t i s .  
The p a t i e n t  h e r s e l f  was h e a l th y  d u r in g  the  f i r s t  year of 
l i f e ,  bu t a t  15 months p o ly u r ia  and p o ly d ip s ia  appeared , w ith  
a t r a c e  of albumin in  the u r in e .  The c h i ld  was in  a s t a t e  
of  mental d e f ic ie n c y  amounting to  id io c y .  At 10 years  of age 
she had hard  a r t e r i e s ,  a s y s to l i c  blood p ressu re  of 160, and 
hypertrophy  of the  l e f t  v e n t r i c l e ,  w ith  ac c e n tu a t io n  of the 
second a o r t i c  sound, in  a d d i t io n  to  album inuric  r e t i n i t i s .
The Wasserman r e a c t io n  was n e g a t iv e .  D ip h th e ria  was th e  im­
m ediate cause of d ea th .  At au topsy , both kidneys were sm all,  
w ith  a g ra n u la r  su r fa c e ,  and primary c o n tra c te d  kidney was 
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diagnosed . In  a case o f  Heubner’s quoted by G lase r ,  an
e x a c t ly  s im i la r  type of r e n a l  l e s io n  occurred  in  a m en ta l ly
d e f i c i e n t  c h i ld .  The l a t t e r  b e l ie v e s  t h a t  t h i s  c o n d i t io n  i s
p robab ly  due to  h y p o p la s ia  of th e  re n a l  v e s s e l s ,  and t h a t  th e
m enta l c o n d i t io n  of th e  p a t i e n t  might a lso  be a s s o c ia te d  w ith
under-developm ent of  th e  v a s c u la r  system. Ask-Upmark’s (1929)
a r t i c l e  a lso  d e a ls  w ith  m alignant n e p h ro s c le ro s is .  Of h i s  8
c a s e s ,  6 occu rred  in  th e  second decade, th e  two youngest bo th
being  about 12 y ea rs  o ld  a t  th e  tim e of d ea th . A f e a tu r e  in
t h i s  group was th e  a s s o c ia t io n  of u n i l a t e r a l  h y p o p la s ia  w ith
defo rm ity  of one or bo th  k idneys , which showed a p e c u l ia r
abnorm ality  i n  th e  form of a long narrow p ro cess  reach in g  from
th e  p e lv i s  to  th e  s u p e r f i c i a l  c o r te x ,  where an in d e n ta t io n  of
th e  su rfa ce  marked th e  end of t h i s  e longated  ca lyx . A sure
c r i t e r i o n  of  prim ary h y p o p la s ia ,  accord ing  to  t h i s  a u th o r ,  i s
r e d u c t io n  in  th e  number o f  r e n a l  e lem ents, one of th e  k idneys
in  h i s  s e r i e s  having only  2 pyram ids. The a r t e r i e s  i n  th e se
p a t i e n t s  were markedly abnormal, w ith  s p l i t t i n g  and h y p e rp la s ia
of th e  e l a s t i c  lamina and in c re a se  in  th e  i n t e r s t i t i a l  t i s s u e .
He concludes t h a t  t h i s  type  of  k idney , w ith  r e n a l  h y p o p la s ia
and d e f ic ie n c y  in  r e n a l  elem ents, i s  o f te n  a f f e c te d  i n  youth
by d is e a s e  p ro cesses  running th e  course c h a r a c t e r i s t i c  o f
m alignan t n e p h ro s c le ro s i s ,  and t h a t  th e  more pronounced th e
the
m alform ation  th e  g r e a t e r /p r e d i s p o s i t i o n  to  r e n a l  d is e a s e .
This  view i s  supported  by o th e r  in v e s t i g a to r s  who f in d  t h i s  
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t r u e  a ls o  in  th e  case of a s o l i t a r y  k idney . Thus Pepper and 
Lucke (1921) r e p o r t  a case of chronic  g lo m e ru lo -n e p h r i t is  in  
a s in g le  kidney w ith  d ea th  a t  th e  age of 14, fo llow ing  s c a r l e t  
f e v e r  7 y ea rs  p re v io u s ly ,  r e s u l t i n g  in  chron ic  i l l - h e a l t h .  
Anders (1910), on c o l le c t in g  th e  s t a t i s t i c s  o f  v a r io u s  a u th o rs ,  
concludes t h a t  more d ea th s  a re  due to  kidney d is e a se  among 
s u b je c ts  w ith  a c o n g e n ita l  s in g le  kidney than  among normal 
in d iv id u a l s ,  and th a t  e i t h e r  acu te  or chronic n e p h r i t i s  g ives  
a worse p rognosis  where r e n a l  ag en es is  e x i s t s  th a ^ w h e re  bo th  
k idneys a re  norm ally  developed. According to  t h i s  au tho r  
46.5  p er  ce n t ,  o f  a l l  s in g le  k idneys show morbid changes, and 
42.3  p er  ce n t ,  some form o f  chron ic  n e p h r i t i s ,  w hile  R o lle s to n  
(1916) c o n s id e rsd y s to p ic  k idneys p e c u l ia r ly  l i a b l e  to  d is e a s e ,  
e s p e c i a l ly  i f  th e  misplaced organ be s in g le .  The ex p lan a t io n  
g e n e ra l ly  g iven  i s  th a t  such o rgans ' cannot r e a c t  to  any 
ex cess iv e  s t r a i n ,  and t h i s  i s  supported  by th e  experim ents of 
B e l l  and H a r t z e l l  (1922), who found th a t  removal o f  th r e e -  
q u a r te r s  o f  th e  r e n a l  t i s s u e  produces r e n a l  in s u f f ic ie n c y ,  
th e  k idney  remnant undergoing d eg en era tio n  a p p a re n tly  as a 
r e s u l t  o f  ex cess iv e  fu n c t io n a l  s t r a i n .  Developmental r e n a l  
a b n o rm a li t ie s  favour n o t only  th e  development o f  n e p h r i t i s ,  
bu t re n d e r  such an organ prone to  o th e r  I n f e c t io n s .  Thus, 
Browning e t  a l  (1933) s t a t e  th a t  i n  chron ic  u r in a ry  c a r r i e r s  
of B. Typhosus, where th e  b a c i l l i  a re  r e s t r i c t e d  to  th e  u r in e  
from one u r e t e r ,  a u n i l a t e r a l  developmental abnorm ality  may 
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be th e  cause determ in ing  l o c a l i s a t i o n  of th e  b a c i l l i  to  one 
k idney . Schwartz (1924) d e s c r ib e s  3 cases o f  m alignant 
n e p h ro s c le r o t ic  ty p e ,  th e  f i r s t  in  a male c h i ld  of 3-| y e a r s ,  
w ith  a com plaint o f  sharp e p ig a s t r i c  pa in  and headaches. The 
sk in  was dry and w rin k led , and th e  tem poral a r t e r i e s  were 
p l a in ly  v i s i b l e .  The s y s t o l i c  b lood p re ssu re  was 250, and th e  
d i a s t o l i c  195. R e t i n i t i s  was p re se n t  w ith  narrow a r t e r i e s ,  
and a lso  o ld  and f r e s h  haemorrhages. The u r in e  showed a t r a c e  
of albumin and a few red  and w hite  c e l l s .  Haemorrhage from 
th e  bowel ushered  i n  th e  f a t a l  te rm in a t io n .  The second case 
concerned a female c h i ld  of l l i  y e a rs ,  i n  whose fam ily  th e re  
was no h i s t o r y  of  r e n a l  d is e a s e .  The s y s t o l i c  p re s su re  here  
v a r ie d  between 180 and 240, and a lbum inuric  r e t i n i t i s  was 
p r e s e n t .  During th e  l a s t  week o f  l i f e  th e  c h i ld  passed  a c l o t  
of blood p e r  rectum , and purpura  appeared. At au topsy  th e  
l e f t  v e n t r i c l e  was immensely h y p e r tro p h ied ,  w ith  p a tch es  of  
atheroma on th e  a o r t a ,  and nodules a t  th e  o r i f i c e s  o f  th e  i n ­
t e r c o s t a l  a r t e r i e s ,  w ith  i r r e g u l a r  th ic k e n in g  of th e  system ic 
v e s s e l s .  The r i g h t  k idney h e re  showed co n g e n ita l  h y p o p la s ia ,  
w ith  dense f i b r o s i s  surrounding th e  g lom eru li  and a t ro p h ic  
tu b u le s ,  and th e  th ic k e n in g  o f  th e  a r t e r i e s  which showed 
enormous h y a l in e  sw e llin g  of th e  ln t lm a , w ith  narrowing o f  th e  
lum ina. U lc e ra t io n  o f  th e  ileum  accounted f o r  th e  i n t e s t i n a l  
haemorrhage in  t h i s  case . A t h i r d  female c h i ld  was a lso  l l i  
y e a rs  o ld ,  w ith  no fam ily  h i s t o r y  o f  n e p h r i t i s ,  when sw ellin g  
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appeared round her  eyes and s h o r t ly  t h e r e a f t e r  she had a sudden 
convulsive  s e iz u re ,  fo llow ed by coma. The s y s t o l i c  blood 
p re s s u re  i n  t h i s  case ro se  to  215. and she d ied  in  a convul­
s io n .  In  t h i s  group o f  3 cases no d e f i n i t e  e t i o l o g i c a l  f a c ­
t o r  was p r e s e n t .  A h i s t o r y  of s c a r l e t  f e v e r  was p re se n t  in  
one p a t i e n t ,  bu t was ab sen t in  th e  o th e r s .  N itrogen  r e t e n t io n  
in  t h i s  group was only m oderate. Gray’s (1933) case was t h a t  
o f  a female c h i ld  aged 8 i  y ea rs  and backward m e n ta l ly ,  adm itted  
to  h o s p i t a l  unconsc ious, w ith  a lo n g -co n tin u ed  h i s t o r y  of 
severe  f r o n t a l  headaches. The blood p re s su re  was 160 s y s t o l i c  
and 120 d i a s t o l i c ,  and th e  h e a r t  was o v e r -a c t in g .  R e t in a l  
l e s io n s  were found on ophthalmoscopic exam ination. The u r in e  
con ta ined  a marked t r a c e  of albumin, in  which a few c e l l s  were 
found on m icroscop ic  exam ination. Repeated a t ta c k s  o f  uncon­
sc io u sn ess  occurred  in  th e  ensuing 11 months b e fo re  th e  
p a t i e n t ’s d e a th  in  uraem ia. At tim es th e  u r in e  became red ,  
an acu te  ex a ce rb a tio n  th u s  being  suggested . The b lo o d -  
p re s s u re  ro s e  g ra d u a l ly ,  reach in g  250 s y s t o l i c  j u s t  b e fo re  
d e a th .  The b lood  u re a  remained only s l i g h t l y  above normal, 
u n t i l  a uraem ic element developed s h o r t ly  b e fo re  d ea th . At 
au to p sy , a r t e r i o s c l e r o s i s  was found in  th e  coronary a r t e r i e s ,  
and th e  abdominal a o r ta  showed d e f i n i t e  n o du la r  atheroma fo r  
about one in c h .  The h e a r t  was much en la rg ed , th e  l e f t  ven­
t r i c l e  i n  p a r t i c u l a r  be ing  g r e a t l y  h y p er tro p h ied . The k idneys 
showed i r r e g u l a r  co n g es tio n , and on s e c t io n  th e  l e f t  co r te x  
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was v e ry  narrow and th e  organ was only about h a l f  th e  s iz e  of 
t h a t  on th e  r i g h t ,  th e  l a t t e r  being  smooth and very  p a le ,  w ith  
some p e te c h ia l  haemorrhages. H is to lo g ic a l ly ,  a r t e r i a l  
changes were s t r i k i n g ,  th e  medium-sized a r t e r i e s  d isp la y in g  
hypertrophy  of th e  media, w hile  th e  sm alle r  v e s s e ls  showed 
v a r io u s  changes, sometimes extreme hypertrophy  of th e  media 
a lone or combined w ith  th ic k en in g  of th e  in tim a , h y a l in e  or f a t t y  
change being  p r e s e n t ,  and th e  lumen being  almost occluded in  
some in s ta n c e s .  There was no p r o l i f e r a t i o n  of e l a s t i c  t i s s u e .  
These severe  changes a f f e c t in g  th e  small and sm a lle s t  v e s s e ls  
r e c a l l  Volhard and F a h r ’s e s s e n t i a l  v a s c u la r  l e s io n  in  t h e i r  
cases  o f  a d u l t  m alignan t n e p h ro s c le ro s is .  In  G ray’s p a t i e n t  
th e re  was l i t t l e  evidence of an inflam m atory l e s io n  in  th e  
g lo m e ru l i ,  th e  m a jo r i ty  showing h y a l in e  changes o f  ischaem ic 
n a tu re .  Some i n t e r s t i t i a l  f i b r o s i s  was p re s e n t ,  bu t th e re  
was no marked c e l l  i n f i l t r a t i o n .  In  th e  r i g h t  k idney changes 
s im i la r  to  th o se  d esc r ib e d  were p r e s e n t ,  bu t to  a l e s s  severe  
deg ree . The a r t e r i e s  i n  th e  l i v e r ,  sp le en , p an c reas ,  h e a r t ,  
and v o lu n ta ry  muscles showed m edial hypertrophy  a lone or com­
b ined  w ith  h y a l in e  d eg en era tio n  of th e  in tim a . Such cases as 
th e se  j u s t  d e sc r ib e d  show t h a t  m alignant n e p h ro s c le ro s is  or 
prim ary c o n t ra c te d  k idney , w ith  a v a s c u la r  l e s io n  as th e  e s ­
s e n t i a l  component, can occur even in  young c h i ld re n ,  and in  
them th e  c o n d i t io n ,  though very  much r a r e r  than  i n  a d u l t s ,  
appears to  be of e x a c t ly  s im i la r  ty p e , though w ith  the  impor­
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im portan t d i f f e r e n c e ,  namely, th a t  w hile in  a d u l ts  the  
p ro p o r t io n  o f  males to  females i s  about 2 to  1, in  c h i ld re n  
t h i s  p ro p o r t io n  i s  rev e rse d  - the  d is e a se  p rep o n d era t in g  in  
the  female sex . In  young s u b je c ts ,  in  a d d i t io n ,  some r e n a l  
mal-development or h y p o p las ia  i s  p re se n t in  a s t r i k i n g l y  
la rg e  number of the  r e p o r te d  ca se s .  I t  would appear, t h e r e ­
fo re ,  th a t  m alignant n e p h ro sc le ro s is  in  c h i ld re n  a t ta c k s  
kidneys a lre ad y  handicapped in  development, presumably by 
d e fe c t iv e  a r t e r i o g e n e s i s , the  m al-developed a r t e r i e s  them­
se lv es  r e a d i ly  undergoing d eg en era tiv e  changes.
The study  of chronic r e n a l  d ise a se  in  c h i ld re n  cannot 
be l e f t  w ithou t m entioning ano ther  type , f i r s t  c a l le d  by 
Heubner (1908) " P a e d o n e p h r i t is , ” and s in c e  d esc r ib ed  by 
v a r io u s  w r i t e r s .  This i s  a mild type of r e n a l  l e s io n  o f te n  
d iscovered  only on exam ination o f  th e  u r in e ,  s in c e  i t  can 
l a s t  fo r  y ea rs  w ithou t producing oedema or any of th e  u su a l 
sequelae  o f  n e p h r i t i s ,  such as r i s e  in  blood p re s s u re ,  ca rd iac  
hypertrophy , r e t i n a l  changes, or uraem ia. P aed o n e p h ri t is  may 
be due to  h e r e d i ta r y  p r e d is p o s i t io n  or may r e s u l t  from one 
of th e  in f e c t io u s  f e v e r s ,  or from ang ina . In  th e  u r in e  i s  
found a moderate amount of albumin, w ith  h y a l in e  c a s t s ,  e p i ­
t h e l i a l  c e l l s ,  and only scan ty  red  blood co rp u sc les  in  the  
sedim ent. S ince th e  a lbum inuria  i s  o f te n  of o r th o s t a t i c  ty p e , 
p ae d o n e p h r i t is  has been regarded  by some in v e s t ig a to r s  as 
o r t h o s t a t i c  a lbum inuria  of u n u su a lly  severe  type , though 
Heubner/
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Heubner o b je c ts  th a t  in  p a e d o n e p h r i t is ,  formed elem ents a re  
p r e s e n t ,  w h ile  th e se  a re  absen t in  o r t h o s t a t i c  a lbum inuria .
The type  o f  c h i ld  w ith  p ae d o n e p h r i t is  ten d s  to  be s ic k ly ,  
e a s i l y  t i r e d ,  w ith  headaches and i n d e f i n i t e  p a in s .  In  many 
in s ta n c e s  albumin i s  d iscovered  by chance on ro u t in e  exam­
in a t io n ,  or appears  in s id io u s ly  a f t e r  some in f e c t io u s  d is e a s e .  
This type of re n a l  l e s io n  would appear to  be c lo s e ly  r e l a t e d  
to  some o f  th e  o th e r  a lbum inurias  of  childhood or ado lescence , 
- o r t h o s t a t i c  or c y c l i c a l  a lbum inuria . Capon (1926) b e l ie v e s  
t h a t  Heubner?s p ae d o n e p h r i t is  i s  th e  same c o n d it io n  as Vol- 
h a rd  and F a h r ’ s fo c a l  n e p h r i t i s .  Long (1928) ag rees  th a t  in  
t h i s  type o f  l e s io n  h e r e d i ta r y  te n d en c ie s  p lay  an im portan t 
i*&le. He re c o rd s  th e  case of  a mother w ith  a cloud of 
albumin in  th e  u r in e  and abundant hyaline and g ra n u la r  c a s t s .  
Her c h i ld re n  appeared h e a l th y ,  bu t exam ination of th e  u r in e  
o f  each showed a t r a c e  of  albumin in  a s s o c ia t io n  w ith  h y a l in e  
c a s t s .  Four g e n e ra t io n s  of h e r  fam ily  had su f fe re d  from 
B r ig h t ’ s d i s e a s e .  S evera l o th e r  p a t i e n t s ,  he m entions, were 
r e j e c te d  f o r  l i f e  in su ran ce  on account o f  a lbum inuria , and 
th e  u r in a r y  sedim ents o f  th e se  p a t i e n t s  a ls o  con ta ined  h y a l in e  
c a s t s  and a few red  b lood  co rp u sc le s .  In  th e  m a jo r i ty  of such 
p a t i e n t s  a focus  o f  in f e c t io n  was found in  th e  t o n s i l s  or 
n a s a l  s in u s e s ,  and on removal o f  th e  l a t t e r  th e  u r in e  became 
norm al. I t  should be m entioned, however, th a t  Addis and 
O liv e r  (1931) found t r a c e s  of albumin and even c a s t s  and 
sc a n ty /
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sc a n ty  red  blood co rp u sc les  in  the  u r in e  of a p p a re n tly  h e a l th y  
young a d u l t s ,  and t h i s  f a c t  led  them to  reg a rd  B r ig h t 's  d i s ­
ease as a c o n d i t io n  d i f f e r i n g  from the  normal no t q u a l i t a t i v e ­
ly ,  s ince  albumin, blood and c a s t s  can be p re se n t  both  in  
h e a l th y  persons and in  n e p h r i t i c  s u b je c ts ,  but q u a n t i t a t iv e ly ,  
B r ig h t 's  d isease  being a l e s io n  where more albumin, blood and 
c a s t s  a re  p re se n t  than  in  h e a l th y  in d iv id u a l s .  MacAdam (1933) 
a lso  comments on the  f a c t  t h a t  5 per c e n t ,  of 60,000 men 
p h y s ic a l ly  f i t ,  in v e s t ig a te d  during  the  war, showed albumin­
u r i a .  Such in d iv id u a ls  were no more l i a b l e  to  develop neph­
r i t i s  than  th o se  w ith  no t r a c e  o f  albumin in  the  u r in e .  Mac- 
Adam th in k s  t h a t  u n le s s  an excess  of c a s t s  i s  found in  the 
u r in a r y  sedim ent, t h i s  mere f a c t  of the  f in d in g  of a t r a c e  of 
albumin should no t be cons idered  as in d ic a t iv e  of a r e n a l  
l e s io n .
BIPOD DISEASESCOMPIICATIKG OHROhIO NEPHRITIS.
A f i n a l  a sp ec t o f  ch ron ic  n e p h r i t i s  c a l l s  fo r  a b r i e f  
no te  - namely, the  tendency to  anaemia and haemorrhages a s so c i­
a ted  w ith  t h i s  type of r e n a l  d is e a s e .  Thus in  two of the 9 
cases  of su b -acu te  and chronic n e p h r i t i s ,  severe  purpura  occur­
red  2 to  3 weeks befo re  death  in  each in s ta n c e ,  w ith  haemor­
rhages in to  th e  s k in  and severe  b leed in g  from the stomach, j 
bowel,and b la d d e r .  Garrod, B atten , T h u rs f ie ld ,  and P a te rso n  j 
(1929) f in d  n e p h r i t i s ,  g e n e ra l ly  of haemorrhagic type, a r a r e  com-;; 
p l i c a t i o n  of p u r p u r a ,e s p e c ia l ly  of  Henoch's ty p e , characterised by ; 
s e v e re /
severe  c r i s e s  of abdominal pa in , o f te n  accompanied by vom iting  
and d ia r rh o e a  w ith  blood in  th e  s to o l s .  Sometimes severe  
a r t h r i t i s  i s  a lso  p re s e n t .  Ramond (1929) agrees  th a t  the  type 
of purpura w ith  a tendency to  r e n a l  involvement has th re e  es­
s e n t i a l  f e a tu r e s :  (1) pu rpu ric  e ru p t io n s ,  (2) p a in fu l  j o i n t s ,
(3) g a s t r o - i n t e s t i n a l  u p s e t .  On th e  o th e r  hand, purpura may 
be secondary to  n e p h r i t i s ,  appearing  a t  tim es in  chronic  
B r ig h t ’s d is e a se  as a m a n ife s ta t io n  of the un d er ly in g  c a c h e tic  
c o n d i t io n .  In  th e  two cases  mentioned above, one of sub -acu te  
n e p h r i t i s ,  and one of  chronic n e p h r i t i s  o ccu rr in g  in  a s in g le  
kidney, purpura in  the  former would appear to  be prim ary, s ince  
a p u rpu ric  e ru p t io n  follow ed pa in  and sw e llin g  of th e  f e e t ,  
though in  t h i s  case abdominal pa in  was absent u n t i l  p e r i t o n i t i s  
developed as a te rm in a l even t.  The acu te  ex a ce rb a tio n  w ith  
abundant tubu lar  haemorrhage of the  u n der ly ing  sub -acu te  r e n a l  
l e s io n  was p o s s ib ly  secondary to the pu rpura . In  the  o the r  
in s ta n c e  where chronic n e p h r i t i s  occurred  in  a s in g le  k id ­
ney, th e re  was a h i s t o r y  of  l i s t l e s s n e s s  fo r  a year befo re  
adm ission to  h o s p i t a l ,  and purpura appeared w ith  no a n te ­
cedent rheum atic or g a s t r o - i n t e s t i n a l  d is tu rb a n c e .  Bleed­
ing from th e  bowel was severe  and might be regarded  as 
p a r t  of the  haemorrhagic tendency, a s s o c ia te d  w ith  chronic 
B r ig h t ’s d is e a se  a s ,  fo r  example, in  two of the  cases des­
c r ib e d  by Schwartz. Cabot (1932) r e p o r t s  a case somewhat 
s im i la r  to  th a t  ju s t  d esc r ib ed  in  a female c h i ld  aged 15 y ea rs ,  
a d m itte d /
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adm itted  as a ease of  severe  purpura , w ith  b lood oozing from 
th e  mouth and nose . At autopsy , th e  kidneys showed severe 
ch ro n ic  n e p h r i t i s ,  th e  purpura in  t h i s  case being  regarded  by 
th e  au thor as  secondary to  th e  r e n a l  l e s io n .  Severe anaemia, 
sometimes so profound as to  suggest the  p e rn ic io u s  ty p e ,  i s  
an o th e r  blood d is e a se  f re q u e n t ly  a s s o c ia te d  w ith  chron ic  neph­
r i t i s .  N aegeli (1923) s t a t e s  t h a t  some French w r i t e r s  con­
s id e r  ch ron ic  n e p h r i t i s  as one p o s s ib le  cause of p e rn ic io u s  
anaemia. In  th e  p re se n t  in v e s t ig a t io n ,  b lood counts were done 
in  only  2 ch ro n ic  c a se s ,  one being  th e  c h i ld  w ith  th e  s in g le  
k idney  mentioned above, whose red  c e l l s  f e l l  to  1 ,770,000 per
c.ram. Severe haemorrhages, were.however s u f f i c i e n t  to
o th e r
account f o r  marked anaemia in  t h i s  case . In  t h e / p a t i e n t  w ith  
ch ron ic  n e p h r i t i s ,  th e  red  c e l l s  numbered 2 ,790,000 p er  c.mm. 
V arious w r i t e r s  mention th e  a s s o c ia t io n  of severe  anaemia w ith  
ch ro n ic  n e p h r i t i s .  S c a r l e t t  (1929) found t h a t  in  51 cases  of 
ch ro n ic  n e p h r i t i s  th e  red  c e l l s  averaged 2 ,780,000 p er  c.mm., 
and he b e l ie v e s  th a t  anaemia may be th e  only  c l i n i c a l  mani­
f e s t a t i o n  of ch ron ic  n e p h r i t i s .  He s t a t e s  f u r th e r  t h a t  th e  
p resence  o f  severe  anaemia se rves  as an im portan t p o in t  of 
d i f f e r e n t i a t i o n  between chron ic  g lo m e ru lo -n e p h r i t is  and m al­
ig n a n t  h y p e r te n s io n ,  th e  blood count no t be ing  lowered in  th e  
l a t t e r .  According to  Brown and Roth (1922) th e  anaemia of 
ch ro n ic  B r ig h t  f s d is e a se  may s im u la te  th e  prim ary ty p e .  In  
t h e i r  study o f  187 cases  o f  ch ron ic  B righ t*s  d is e a se  a t  th e  
Mayo/
158.
Mayo C l in ic ,  105 had severe  anaemia, exclud ing  a l l  cases w ith  
macroscopic lo s s  of blood. The average red  c e l l  count in  th ese  
105 p a t i e n t s  was 3 .31  m i l l io n s ,  as a g a in s t  4 .22 m il l io n s  in  the  
rem aining c a se s .  The p l a t e l e t  count in  8 of th e se  anaemic p a t i e n t s  
averaged only  152,000 per c.mm., and Brown and Roth cons ider  th a t  
the low p l a t e l e t  co n ten t o f  the  blood may have some bearing  on the  
tendency to  haemorrhage shown by some cases of chronic  n e p h r i t i s .  
They reg a rd  th e  anaemia as due to  inadequate  h aem ato p o ies is , the  
bone marrow s u f f e r in g  damage concom itan tly  w ith  the r e n a l  and 
c a rd io -v a sc u la r  t i s s u e s .  Ceconi (1905) b e l ie v e s  th a t  the  a c t io n  
of the  to x in s  p re se n t  in  chronic  n e p h r i t i s  has a p a ra ly s in g  e f f e c t  
on haem atopo ies is , r e s u l t i n g  in  i n s u f f i c i e n t  p roduc tion  o f  c e l l s .
COITCHSNITAX RENAL ABNORMALITIES.
On se a rc h in g  th e  post-mortem re c o rd s  in  the  Royal 
H o sp ita l  fo r  Sick C h ild ren  fo r  the  l a s t  15 y ea rs ,  the  p eriod  
during which th e  cases  of n e p h r i t i s  in  th e  p re se n t  s e r i e s  were 
c o l le c te d ,  26 in s ta n c e s  were found of some developmental r e n a l  
abnorm ality , ex c lu s iv e  of  h o rse -shoe  kidneys and minor degrees  of 
hydronephrosis . Of th ese  26 p a t i e n t s ,  14 were male, 11 fem ale, 
and in  one in s ta n c e  the  sex was no t s t a t e d .  The ages v a r ie d  from 
26 days to  1Z^/Z y e a rs ,  though in  22 oases the  c h i ld re n  were un­
der 1 year o f  age, and in  the  rem aining  4 the  ages were 15 and 18 
•months, 22/3  and 1Z^/Z yea rs  r e s p e c t iv e ly .  The types of
developmental anomaly can be grouped as fo l lo w s :-  10 cases  
where one kidney was ab sen t;  9 cases  where one kidney was hypo­
p l a s t i c ; /
h y p o p la s t ic ;  7 cases  w ith  m iscellaneous a b n o rm a li t ie s .  One ad­
d i t i o n a l  k idney removed a t  o p e ra t io n  i s  d esc r ib ed  in  t h i s  se c ­
t io n .  In  th e  f i r s t  group o f  10 su b je c ts  w ith  a s in g le  kidney, 
the  l e f t  organ was la ck in g  in  8 male p a t i e n t s ,  and the  r i g h t  in  
2 female c h i ld re n .  The f a c t  th a t  the  absence of one kidney was 
g e n e ra l ly  l e f t - s i d e d  and in  male p a t ie n t s  i s  in  agreement w ith  
the f in d in g s  of  o th e r  a u th o rs .  Bruning and Schwalbe quote 
K leb s’ s ta tem en t,  t h a t  i t  i s  g e n e ra l ly  the l e f t  kidney th a t  i s  
a b sen t ,  w hile  a s in g le  kidney i s  found tw ice as o f te n  in  males 
as in  fem ales , and Borland (1911) a lso  f in d s  a g re a t  prepon­
derance of r e n a l  a b n o rm a li t ie s  in  male s u b je c ts ,  only 28 per 
c e n t . ,  acco rd ing  to  t h i s  au th o r ,  o ccu rr in g  in  fem ales. With 
reg a rd  to  th e  presence of a u r e t e r ,  in  4 in s ta n c e s  the  u r e t e r  
as w e ll as the k idney was com pletely  absent on one s id e ,  in  5 
oases t h i s  s t r u c t u r e  was not mentioned, and in  one p a t i e n t  the  
u r e te r  could be t r a c e d  two inches up from the b la d d er ,  beoom-
rt
ing l o s t  t h e r e a f t e r  in  f ib ro u s  t i s s u e .  Bruning and Schwalbe 
s t a t e  t h a t  where one kidney i s  ab sen t,  e i th e r  the  u r e t e r  i s  
a l to g e th e r  la ck in g  or the  v e s ic a l  end may be p re s e n t .  These 
au th o rs  b e l ie v e  th a t  on m icroscopic search  of the  t i s s u e s  in  
the normal kidney re g io n ,  t r a c e s  of r e n a l  elements may be 
found, and th a t  e n t i r e  absence of one organ i s  very  r a r e .  
Naked-eye exam ination of th e  s in g le  kidney in  the 10 oases of 
the  p re se n t  s e r i e s  showed simple hypertrophy in  4 in s ta n c e s ,  
in  one of whioh the  r i g h t  kidney was as la rg e  as 2 organs 
combined/
combined, w hile the  u r e te r  was d i l a t e d .  In  o th e r  2 in s ta n c e s ,  
the  s in g le  kidney was en larged  and hycLronephrotic, a lso  w ith  
a very  wide u r e t e r .  These two cases  a re  inc luded  in  the  sub­
acu te  and chron ic  group of t h i s  in v e s t ig a t io n  and have been 
a l re a d y  mentioned, but th e  h i s t o lo g ic a l  c h a ra c te r s  w i l l  be 
f u l l y  d esc r ib ed  l a t e r  in  t h i s  s e c t io n ,  as i t  was thought 
a d v isa b le  to  p lace  them along w ith  o th e r  developmental abnor­
m a l i t i e s .  One occurred  in  a g i r l  aged l&J- y e a rs ,  w ith  chronic 
g lo m e ru lo -n e p h r i t i s , and the  o th e r  in  a male c h i ld  aged 18 
months, w ith  a s im i la r  r e n a l  l e s io n ,  much tu b u la r  h y p e rp la s ia  
being p re se n t  in  the l a t t e r  as shown by the  p ro je c t io n  of  
r a i s e d  nodules of  r e n a l  t i s s u e  from the  sunken f ib r o u s - t i s s u e  
background. No o b s t ru c t io n  was found in  th ese  cases  to  account 
fo r  d i l a t a t i o n  of the  u r e t e r .  I n  o th e r  two of th e  10 cases 
the  s in g le  kidney p re se n t  was a t  a lower l e v e l  than  normal, 
once a t  the  p e lv ic  brim, and the  s e a t  o f  m alform ation in  t h i s  
in s ta n c e ,  only 4 ca lyces  being p re s e n t .  In  th e  o th e r  case , 
th e  en la rged  s in g le  organ was the  s e a t  of c o r t i c a l  ab sc e sse s .
Of th e  l a s t  two s in g le  k idneys, one was d esc r ib ed  as showing 
no th ing  of n o te ,  w hile th e  o the r  was en la rged  and p a le .  Thus 
o f th e  10 s in g le  k idneys, a p a r t  from mere hypertrophy  noted 
in  fo u r  of  the  o rgans, two showed severe  chronic  n e p h r i t i s ,  
one was the  s e a t  of abscess  fo rm ation , and two were in  ab­
normal p o s i t io n s ,  one of th e se  being malformed in  a d d i t io n .
The f a c t  th a t  d is e a s e  was p re se n t  in  s e v e ra l  of th e se  s in g le  
kidneys a lso  appears to correspond w ith  the  g e n e ra l ly  accepted 
view /
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view th a t  a s in g le  k idney i s  p e c u l ia r ly  l i a b l e  to  p a th o lo g ic a l  
change, and t h i s  can happen even in  young c h i ld re n ,  s ince  
one of th e  p a t i e n t s  w ith  a  ch ron ic  n e p h r i t i s  was only  18 months 
o f  age. The second group o f  9 ca se s ,  w ith  one h y p o p la s t ic  
k id n ey , in c lu d e s  4 male and 4 female p a t i e n t s ,  and one whose 
sex i s  n o t s t a te d .  The abnormal kidney was re p re se n te d  in  3 
cases  m erely  by a v e s t i g i a l  c y s t - l i k e  s t r u c t u r e ,  d e sc r ib ed  in  
one in s ta n c e  as  th e  s iz e  of a r a i s i n .  The u r e t e r  i n  t h i s  ca se , 
on being  t r a c e d  up from th e  b la d d e r ,  ended as a d e l i c a t e  
f ib ro u s  co rd , ex tending  up to  t h i s  small s t r u c tu r e .  The r i g h t  
k idney  h e re  was en la rg ed , w ith  marked cloudy sw e llin g  and 
f a t t y  change. In  th e  second in s ta n c e ,  th e  r ig h t  k idney  was 
re p re s e n te d  by a sm all c y s t ic  mass w ith  fo u r  lo b e s ,  th e  l e f t  
k idney  being  l a r g e r  than  normal, and th e  s e a t  o f  co nges tion .
In  th e  t h i r d  case , th e  l e f t  k idney appeared as a sm all f ib ro u s  
mass in  which were embedded s e v e ra l  sm all c y s t s ,  t h i s  s t r u c ­
tu r e  showing no th ing  su g g es tiv e  o f  r e n a l  t i s s u e  on naked-eye 
exam ination . The r i g h t  k idney was normal in  s iz e  and ap p e ar­
ance, bo th  macro- and m ic ro sc o p ic a l ly .  In  th e se  th re e  i n ­
s ta n c e s ,  t h e r e f o r e ,  only one kidney was p re se n t  from the  fu n c ­
t i o n a l  p o in t  of view. In  th e  o th e r  s ix  cases in  t h i s  group, 
th e  s iz e  o f  th e  abnormal k idney  v a r ie d  from t h a t  o f  a ch e s tn u t 
to  h a l f  o r  o n e - th i rd  of  th e  normal o rgan , th e  u r e t e r  being  oc­
cluded in  two in s ta n c e s .  The sm all k idney  in  some o f  th e se  
ca ses  showed marked f o e t a l  lo b u la t io n ,  and in  two in s ta n c e s  
t h e /
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th e  abnormal organ was lower than  u su a l  i n  p o s i t io n ,  ly in g  
a t  th e  p e lv ic  brim . In  th e  case where th e  r i g h t  k idney  i s  
d e sc r ib e d  as c h e s tn u t - s iz e d ,  t h i s  v e s t i g i a l  organ was in  
the  normal p o s i t io n ,  w h ile  th e  l e f t  k idney , o f  normal s iz e ,  
was lower th an  u s u a l ,  d isp la c e d  towards th e  r i g h t  s id e ,  and 
connected to  th e  r i g h t  k idney s i t u a te d  imm ediately above i t  
by a narrow band of f ib ro u s  t i s s u e .  In  ano ther  in s ta n c e ,  the  
sm all kidney a t  au topsy  appeared to  be f ib ro s e d ,  and on m icro ­
scop ic  exam ination a cavernous haemangioma was p re s e n t ,  la rg e  
b l o o d - f i l l e d  spaces being  p re se n t  embedded in  a f a i r l y  dense 
f ib ro u s  stroma. In  th e  rem aining group o f  m isce llan eo u s  con­
g e n i t a l  a b n o rm a l i t ie s ,  numbering 7 c a se s ,  extreme h y p o p la s ia  
of  b o th  k idneys was found in  one p a t i e n t .  The noteworthy 
f e a tu r e  in  two in s ta n c e s  was th e  abnormal p o s i t io n  of one of  
th e  o rgans. In  one of th e se  c a s e s , th e  r i g h t  k idney  ly in g  ju s t  
above th e  p e lv ic  brim was th e  sea t  of p y e lo n e p h r i t i s ,  w h ile  
th e  l e f t  k idney was in  th e  normal s i t e .  In  th e  o th e r ,  th e  
l e f t  k idney  was s i t u a t e d  on th e  a n t e r i o r  a sp ec t o f  th e  sacrum 
ju s t  below th e  b i f u r c a t i o n  of  th e  a o r ta .  A f o u r th  case showed 
co n g e n ita l  c y s t i c  d ise a se  of  th e  l e f t  k idney, w ith  a u r e t e r  
p re se n t  b o th  a t  th e  p e lv ic  and th e  b la d d e r  end, though bo th  
p o r t io n s  ended b l in d ly  in  f ib ro u s  t i s s u e .  In  a f i f t h  in s ta n c e ,  
th e  r i g h t  k idney was h y d ro n ep h ro tic , only  a t h i n  rim of r e n a l  
t i s s u e  rem ain ing , though th e  u r e t e r  on t h i s  s id e  was no t 
d i l a t e d ,  w hile  th e  l e f t  k idney  showed a l e s s  marked degree of 
h y d ro n e p h ro s is . /
hydronephrosis .  Minor degrees of maldevelopment were found 
in  th e  two rem aining c a se s ,  one aged 10 and the  o th e r  14 days. 
In  the  l a t t e r ,  a male in f a n t ,  th e  r i g h t  kidney c o r te x  was ex­
trem ely  narrow in  comparison w ith  th e  m edullar^y  p o r t io n ,  which 
was th e  s e a t  o f  m alform ation, one la rg e  ca lyx  occupying the  
upper pole of the kidney and th re e  sm all ca lyces th e  r e s t  o f  
the  organ. In  th e  l e f t  kidney the  d i s t r i b u t i o n  of th e  ca lyces  
was normal. On h i s t o lo g ic a l  exam ination of t h i s  kidney th e re  
was no evidence of  any p a th o lo g ic a l  change, and f a t  was 
n e g l ig ib le  in  amount, both in  c o r te x  and m edulla . In  the  
form er, a female in fa n t  aged 10 days, both kidneys appeared 
r a th e r  l a r g e r  than  normal, w ith  extrem ely narrow c o r t i c e s ,  
though th ese  showed no evidence of any inflam m atory or o th e r  
l e s io n ,  and th e  c o r t i c a l  markings were q u i te  r e g u la r .  This 
in f a n t  had a h i s to r y  of complete a n u r ia  w ith  convulsions fo r  
3 days p r io r  to adm ission . On c a t h e t e r i s a t i o n  one drop of 
u r in e  c o n ta in in g  albumin was o b ta in ed . No g ross  oedema was 
p re s e n t .  No o b s t r u c t iv e  l e s io n  was found anywhere in  the  
u r in a ry  t r a c t  a t  au topsy . On h i s t o lo g ic a l  exam ination, the  
kidneys were of  normal i n f a n t i l e  type , w ith  prominent M alpi­
ghian  bod ies , which appeared c lo s e ly  packed to g e th e r ,  from 
la c k  of tu b u la r  development. There was no evidence of any i n ­
flammatory le s io n ,  the  only abnorm ality  d e te c te d  being the  
p resence  of abundant f a t ,  c h ie f ly  in  the  convoluted  tu b u le s .  
Albuminuria may be p re se n t  w ithou t fo r  1 to  2 weeks a f t e r  
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b i r t h  any p a th o lo g ic a l  s ig n i f ic a n c e .  Indeed, accord ing  to  
R ib b er t  (1884) albumin i s  p re se n t  in  th e  m a jo r i ty  o f  i n f a n t s  
in  th e  f i r s t  few days of l i f e .  He b e l ie v e s  t h a t  a l l  th e  
albumin i s  d e r iv e d  from th e  g lom eru li  and i s  m erely a c o n t in ­
u a t io n  a f t e r  b i r t h  of an embryonic p ro cess ,  s in c e  f o e t a l  
g lo m eru li  a re  known to  be permeable to  albumin from la c k  of 
development o f  th e  c a p i l l a r y  w a l l s ,  though, in  a d d i t io n ,  th e  
in c re a se d  metabolism a t  b i r t h  r e p re s e n ts  an im portan t f a c t o r  
in  th e  p ro cess .  According to  the  views of o th e r  in v e s t ig a to r s  
th e  m echanical i r r i t a t i o n  o f  u r i c  a c id  i n f a r c t s  f r e q u e n t ly  
found a t  th e  a p ic e s  of th e  p a p i l l a e  s h o r t ly  a f t e r  b i r t h  may 
be o f  i t s e l f  s u f f i c i e n t  to  cause a lbum inuria  i n  young in f a n t s .
H is to lo g ic a l  exam ination was p o s s ib le  on ly  in  a few 
cases  o f  co n g e n ita l  d e fo rm ity ,  i n  a d d i t io n  to  th e  two j u s t  
d e s c r ib e d ,  and was c a r r ie d  out in  th e  cases o f  chronic neph­
r i t i s  o ccu rr in g  in  a s in g le  k idney , i n  th e  case where b o th  
k idneys were th e  se a t  of marked h y p o p la s ia ,  and in  ano ther  
in s ta n c e  where b i l a t e r a l  hydronephrosis  was p re s e n t  in  a s s o ­
c i a t i o n  w ith  a v a g in a l  c y s t ,  and f i n a l l y  in  a case w ith  one 
v e s t i g i a l  and one normal k idney . A f u r th e r  case  of unusual 
i n t e r e s t  was t h a t  o f  a k idney  removed s u r g ic a l ly ,  th e  s e a t  of 
lymphoid h y p e rp la s ia ,  which w i l l  be in c luded  in  t h i s  group, 
though n o t forming p a r t  o f  th e  s e r i e s  j u s t  d e sc r ib ed .
The two instances of chron ic  n e p h r i t i s  o ccu rr in g  in  a 
s in g le  k idney  w i l l  f i r s t  o f  a l l  be d e a l t  w ith .  I t  i s  a 
m a t t e r /
m a tte r  of common experience  th a t  a s o l i t a r y  kidney i s  p a r t i c u ­
l a r l y  prone to  develop n e p h r i t i s .  Cases a re  d e sc r ib e d  by 
R o l le s to n  (1916) and Pepper and Lucke (1921), w hile  Anders 
(1910) s t a t e s  t h a t  of s in g le  k idneys 42.3 per cen t ,  show some 
form o f  ch ron ic  n e p h r i t i s .  The f i r s t  of th e s e  two p a t i e n t s  
was a male c h i ld  aged 18 months, brought to  h o s p i t a l  w ith  no 
h i s t o r y  of r e n a l  d is e a s e ,  b u t w ith  a severe angina o f  V in c e n t’s 
type of  two w eeks’ d u ra t io n .  On adm ission, th e  c h i l d ’ s gums 
were i n  a sloughing co n d i t io n ,  smears showing abundant fu s ifo rm  
b a c i l l i  and s p i r o c h a e te s . He d ied  2 days a f t e r  admis­
s io n  and th e  u r in e  was n o t examined. At autopsy  in  t h i s  case , 
th e  l e f t  k idney and u r e t e r  were e n t i r e l y  a b se n t .  The r i g h t  
k idney  was much l a r g e r  th an  normal and th e  s e a t  o f  hydroneph­
r o s i s ,  w ith  a v e ry  wide u r e t e r .  R o lle s to n  (1916) d e s c r ib e s  
d i l a t a t i o n  and hypertrophy  of th e  u r e t e r  i n  a s in g le  k idney , 
th e  s e a t  of n e p h r i t i s ,  though in  h i s  case an o b s t ru c t io n  was 
found a t  th e  v e s i c a l  end of th e  u r e t e r .  In  the  p re se n t  case 
no o b s t ru c t iv e  or o th e r  l e s io n  was d isco v ered  to  account f o r  
t h i s  d i l a t a t i o n .  The kidney substance  was p a le ,  w ith  marked 
su r fa c e  i r r e g u l a r i t y ,  l i g h t  y e l lo w ish  nodu les  p r o je c t in g  from 
a su n k en ,d a rk e r-co lo u re d  background. No g ro ss  l e s io n  was 
found a t  au topsy  in  any o f  th e  o th e r  o rgans, i n  t h i s  case , 
and th e re  was no e f fu s io n  in to  th e  serous sa c s .  On h i s t o l o ­
g i c a l  exam ination  a l l  s ta g e s  of g lom eru lar involvement could 
be t r a c e d  from an ac u te  l e s io n ,  w ith  congested , c e l l u l a r  
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through v a r io u s  s ta g e s  of p r o l i f e r a t i o n  w ith  ex ten s iv e  ad­
hes io n s  between capsu le  and t u f t ,  to  complete f i b r o s i s  and 
sh rinkage  of the  l a t t e r .  Groups of tu b u le s  were g r e a t ly  
d i la te d ^ w ith  f l a t t e n i n g  of the  ep ith e l iu m  and v a r io u s  ab­
normal co n ten ts  i n  the  lumina, many being f i l l e d  w ith  f r e s h  
red  blood c o rp u sc le s ,  while h y a l in e  c a s t s  were a lso  abun­
d an t .  In  a few tu b u le s  sm all ingrowing p a p i l l i f o r m  p rocesses  
were no ted . These a rea s  of d i l a t e d  tu b u le s  corresponded to  
th e  nodules on the su rfa ce  of the  kidney and were se p a ra ted  
by dense s t r a n d s  of f ib ro u s  t i s s u e ,  while a d i f fu s e  but 
d e l i c a te  f ib r o u s - t i s s u e  network ram if ie d  between the  in d iv ­
id u a l  tu b u le s  in  the a rea s  of h y p e rp la s ia .  This type of 
l e s io n  c o n t r a s t s  w ell  w ith the  group of cases  of chron ic  
n e p h r i t i s  deso ribed  in  a p rev ious s e o t io n ,  where th e  p r o l i f ­
e ra te d  f ib ro u s  t i s s u e  was d i f f u s e ly  d i s t r i b u t e d ,  the  su rfa ce  
of  th e  k idney rem aining smooth.
The second p a t i e n t  w ith  chron ic  n e p h r i t i s  in  a s in g le  
k idney was a g i r l  aged 13^/3 y e a rs .  The r i g h t  kidney was 
a b se n t ,  though a u r e t e r  was found on th e  r i g h t  s id e  ending 
b l in d ly  a t  th e  p e lv ic  brim, and the  r i g h t  su p ra re n a l  g land 
was in  i t s  u su a l  p o s i t io n .  The l e f t  k idney was extrem ely  
h y d ro n e p h ro tic , on ly  a t h i n  s h e l l  o f  r e n a l  t i s s u e  being 
p re s e n t ,  so t h a t  i n  t h i s  p a t i e n t ,  i n  view of th e  severe  
chron ic  n e p h r i t i s  w ith  d e s t ru c t io n  of many r e n a l  u n i t s ,  an 
e x t r a o r d in a r i l y  sm all amount of fu n c t io n in g  r e n a l  t i s s u e  
remained a t  the  time of d ea th . The l e f t  u r e t e r  was d i l a t e d ,  
b u t /
167.
but a probe could be passed along i t  and in to  th e  b ladder 
w ithout any evidence of o b s t ru c t io n .  Regarding o th e r  abnor­
m a l i t i e s  found a t  au topsy , the p e r i c a r d i a l  f l u i d  was i n ­
creased  and was s l i g h t l y  tu r b id  w ith  f ib r in o u s  exudate on 
both p e r i c a r d i a l  s u r fa c e s .  The in f e c t in g  organ was a s t r e p t o ­
coccus. Both v e n t r i c l e s ,  p a r t i c u l a r l y  the  l e f t ,  were the 
s e a t  of hypertrophy . The o th e r  se rous sacs  showed no abnor­
m a li ty .  The organs were pa le  as a r e s u l t  o f  anaemia and the  
l i v e r  and sp leen  gave a marked i ro n  r e a c t io n .  A la rg e  amount 
of blood was p re se n t  in  the stomach and bowel, a p p a re n tly  as 
p a r t  o f  th e  p u rp u ric  c o n d i t io n  s in ce  no u lc e r a t io n  or o th e r  
l e s io n  was p re se n t  to  account fo r  i t s  p resen ce . The u te ru s  
was of b ic o rn u a te  ty p e . According to  Dorland (1911) congeni­
t a l  r e n a l  d e f e c ts  are  not in f r e q u e n t ly  a s s o c ia te d  w ith  mal- 
developraent o f  o th e r  p e lv ic  s t r u c t u r e s .  The kidney on 
m icroscopic exam ination  showed an ex trem ely  abnormal p i c ­
t u r e .  Glomeruli appeared v e ry  scanty , a p p a re n t ly  from the  
f a c t  t h a t  a very  la rg e  p ro p o r t io n  of th e se  s t r u c t u r e s  had been 
reduced to  mere h y a l in e  b a l ls .  Some of the rem aining  g lom eru li 
were g r e a t ly  en la rg ed , while a few showed marked c e l l u l a r i t y  
and freedom from f i b r o s i s ,  and were a p p a re n tly  s t i l l  a c u te ly  
in flam ed . O thers showed commencing adhesions between t u f t  
and c a p su le .  In  o th e rs  the  p ro cess  had advanced to  marked 
f i b r o s i s ,  and a l l  th e  in te rv e n in g  s ta g e s  could be t ra c e d  to  
sh rinkage  and complete h y a l in i s a t io n .  The tu b u le s  a lso  
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appeared sc an ty  and g r e a t ly  hy p er tro p h ied  and d i l a t e d ,  w hile 
many had abnormal c o n ten ts  in c lu d in g  h y a lin e  and g ra n u la r  
c a s t s ,  w ith  f re q u e n t  clumps of polymorphonuclear c e l l s .  Hae­
morrhage in to  th e  tu b u le s  was not a f e a tu re  in  t h i s  case .
The ep i th e l iu m  as a whole was f l a t ,  and i s o l a t e d  tu b u le s  were 
th e  s e a t  o f  h y a lin e  d ro p le t  d eg en era tio n . The i n t e r s t i t i a l  
t i s s u e  was g r e a t ly  in c re ased  and d i f f u s e ly  d i s t r i b u t e d  so 
t h a t  a la rg e  p a r t  of th e  sc an ty  r e n a l  t i s s u e  rem aining had 
i t s  "n o b le r” elem ents rep la ce d  by connective  t i s s u e .  Many 
g lom eru li showed a s p e c ia l  zone of p e r i-g lo m e ru la r  f i b r o s i s .  
Throughout th e  i n t e r s t i t i a l  t i s s u e  c e l l u l a r  i n f i l t r a t i o n  was 
abundant, polymorphs, lymphocytes, and plasma c e l l s  a l l  p a r ­
t i c i p a t i n g .  The a r t e r i o l a r  w a lls  appeared s l i g h t l y  th ic k e n ­
ed, hypertrophy  a f f e c t in g  both  th e  media and th e  in t im a . A 
few s c a t te r e d  s t r u c t u r e s  a p p a re n tly  of  the  n a tu re  o f  p r im it iv e  
g lom eru li were seen  in  v a r io u s  s e c t io n s .
The n ex t case  to  be cons idered  in  d e t a i l  i s  t h a t  o f  a 
male in f a n t  aged 5 days, adm itted  w ith  a h i s t o r y  of  loose 
green  s to o l s  fo r  two days. At autopsy  in te n se  g a s t ro ­
e n t e r i t i s  was p re se n t  as w ell  as e a r ly  broncho-pneumonia.
The r i g h t  k idney and u r e t e r  in  t h i s  case were normal in  p o s i­
t io n ,  s iz e  and shape. The l e f t  kidney was r e p re se n te d  by a 
sm all bean-shaped s t r u c t u r e  i n  whioh m aoroscopioally  th e re  
was no th in g  resem bling  kidney t i s s u e ,  th e  appearance being 
th a t  of a sm all f ib ro u s  mass in  whioh s e v e ra l  t in y  c y s ts  
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were embedded. A u r e t e r  was p re s e n t ,  which, though narrow, 
was p a te n t  th roughout i t s  le n g th ,  and appeared to  end norm ally  
i n  the  b la d d e r .  On h i s t o lo g i c a l  exam ination  the  r i g h t  kidney 
was e s s e n t i a l l y  normal, th e  g lom eruli showing merely s l i g h t  
co n g es tio n , and the  ep ith e l iu m  of the  convoluted  tu b u le s  hav­
ing  r a th e r  a v acu o la ted  appearance. Traces of a neogenic 
zone were s t i l l  p r e s e n t ,  b u t,  as has been p re v io u s ly  shown, 
i s o l a t e d  embryonic s t r u c tu r e s  are  no t uncommon in  the  kidneys 
of in f a n t s  fo r  some months a f t e r  b i r t h .  The rud im entary  s t r u c ­
tu re  r e p re s e n t in g  the  l e f t  k idney was l a r g e ly  composed of 
dense f ib ro u s  t i s s u e ,  in  which were embedded here and th e re  
sm all groups of p r im it iv e  r e n a l  s t r u c t u r e s .  A ll th e  g lom eru li 
re p re se n te d  were very  sm all and im p e rfec t ,  and some o f  these  
showed f i b r o s i s  w ith  d e f in i t e  ca p su la r  p r o l i f e r a t i o n ,  while 
a rea s  of h y a l in s a t io n  were p re se n t  in  o th e rs ;  th e re b y , a long 
w ith  s im i la r  f in d in g s  in  the kidneys of th e  2 cases  nex t to  
be d esc r ib ed , a f fo rd in g  co n firm atio n  of the  view expressed  
e a r l i e r  in  t h i s  paper, th a t  immature g lom eru li a re  s p e c ia l ly  
prone to  become d ise a se d .  The tu b u le s  in  the rud im entary  
kidney were r e p re se n te d  by sm all groups of im perfec t convoluted 
and c o l l e c t in g  tu b u le s .  In  the  f ib ro u s  stroma were a lso  p r e s ­
e n t  l a r g e r  tu b u la r  s t r u c t u r e s ,  r e p re s e n t in g  probab ly  p r im it iv e  
duc ts  of B e l l i n i ,  and some of th e se  tu b u la r  s t r u c t u r e s  were 
surrounded by p r im i t iv e  connective  t i s s u e  c o n c e n t r ic a l ly  
a rranged . In  the f ib ro u s  t i s s u e  were a lso  embedded la rg e  
b l o o d - f i l l e d /
b lo o d - f i l l e d  spaces w ith  f l a t  e n d o th e l i a l  l i n i n g .
The nex t p a t i e n t  was a female in f a n t  aged 4 months, 
adm itted  w ith  a h i s t o r y  of sw e ll in g  of the  abdomen s in ce  
b i r t h .  The c h i ld  developed a te rm in a l  h y p o s ta t ic  pneumonia 
and d ied  3 days a f t e r  adm ission to  h o s p i t a l .  This case has 
been inc luded  in  th e  group of s e p t ic  cases to  be d e sc r ib ed  
l a t e r ,  on account o f  in f e c t io n  of the  abdominal c y s t .  At 
autopsy th e  r ig h t  kidney was extrem ely h y d ro n ep h ro tic ,  
only a th in  rim of kidney t i s s u e  rem ain ing , but the r ig j i t  
u r e t e r  was not d i l a t e d .  Hydronephrosis of l e s s  marked de­
gree a f f e c te d  a l s o  th e  l e f t  k idney . A la rg e  c y s t i c  s t r u c t u r e  
w ith co n ten ts  in f e c te d  w ith  B. l a c t i s  aerogenes , occupied 
the g r e a t e r  p a r t  o f  the  abdomen, o r ig in a t in g  a p p a re n t ly  from 
the  v ag in a , w ith  which a d i l a t e d  th in -w a l le d  u te ru s  communi­
ca ted  th rough  a wide c e rv ix .  The only o th e r  l e s io n  o f  no te  
found a t  autopsy in  t h i s  case was the  p resence of  a te rm in a l 
broncho-pneumonia.
On h i s t o l o g i c a l  exam ination of the  l e f t  k idney acu te  
n e p h r i t i s  was p r e s e n t ,  th e  g lom eruli as a whole being  d e f i ­
n i t e l y  en la rg ed , sw o llen , c e l l u l a r  and congested , w ith  com­
p le te  lo s s  o f  th e  covering  ep i th e l iu m . In a d d i t io n  red  c o r ­
pusc les  were p re s e n t  in  i s o l a t e d  convoluted  tu b u le s ,  i n  amount 
s u f f i c i e n t /
s u f f i c i e n t  to  d is te n d  th e se  w ith  blood. Many p r im it iv e  
g lom eru li or g lom erular anlage were p re s e n t ,  a number of th e se  
im perfec t s t r u c t u r e s  being sc le ro s e d ,w ith  su rround ing  c e l l  i n ­
f i l t r a t i o n .  The v e s s e ls  were th ic k -w a lle d ,  e s p e c i a l ly  the  
sm all a r t e r i o l e s ,  w hile the  th ickened  in tim a  encroached on 
the  lumen of some. S ec tio n s  of the r i g h t  k idney, the  more 
hydronephro tic  of the  two, showed le s io n s  e s s e n t i a l l y  s im i la r  
to  those  j u s t  d e sc r ib ed ,  though f i b r o s i s  and g e n e ra l  d ep a rtu re  
from th e  normal r e n a l  a r c h i te c tu r e  were s t i l l  more s t r i k i n g  
in  th e  l a t t e r ,  in  one a re a  of the o o r te x ,  the s e a t  of f i b r o ­
s i s  and c e l l  i n f i l t r a t i o n ,  was noted  a group of v e s s e ls  w ith  
p a r t i c u l a r l y  th ic k  w a l l s .
The two cases  nex t to  be d escr ib ed  have been pub lish ed  
by Blacklook (1933). The f i r s t  concerned a female in f a n t  aged 
25 days who was th re e  weeks premature a t  b i r t h  and weighed 7-^  
lb s .  S h o r t ly  a f t e r  b i r t h  tw itc h in g  of th e  eyes, mouth and 
tongue was n o ted . On adm ission  to  h o s p i t a l  a t  the  age o f  23 
days, her weight was only 4 lb s .  13 oz. n o th in g  abnormal was 
found in  the  c i r c u l a to r y  or nervous system s. The b re a th in g  
was slow and gasp ing , and cyanosis  was marked in  th e  p e r io d s  
between r e s p i r a t i o n s .  The sm all amount of u r in e  t h a t  could 
be c o l le c te d  con ta ined  albumin and blood. At autopsy  th e  k id ­
neys were each about the  s iz e  of a h a r i c o t  bean, the  r i g h t  
being r a th e r  sm a lle r  th an  the  l e f t ,  th e  v e r t i o a l  d iam eter be­
ing  1 cm. and th e  h o r iz o n ta l  0 .8  cm., w hile the  l e f t  k idney
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was about 1 .5 x 1.2 om. Each kidney had a sm all suboapsu lar  
c o r te x  (o .25  om. in  the l e f t  and l e s s  in  the r ig h t )  but th e re  
was no in te rp y ra m id a l  c o r te x  in  e i t h e r .  S c a t te re d  throughout 
the  c o r t i c e s  of both kidneys i r r e g u l a r  v a sc u la r  a re a s  were 
n o ted , and th e  normal markings were i n d i s t i n c t .  Each kidney 
had a sm all p e lv i s .  The normal s iz e  of the su p ra re n a l  g lands 
made the  kidneys seem s t i l l  sm a lle r  by comparison, on h i s t o ­
lo g i c a l  exam ination  these  organs were very  immature, p e r s i s t ­
ence of a d e f in i t e  neogenic zone being no ted  imm ediately 
under the ca p su le ,  th e  appearance thus  corresponding  w ith  
t h a t  of an e a r ly  s tage  o f  f o e t a l  development. Some o f  the 
p r im it iv e  g lom eru li showed d e f i n i t e  c ap su la r  th ic k e n in g ,  
p r im i t iv e  tu b u le s  were a lso  seen  th roughout s e c t io n s ,  recog ­
n ise d  by the  high  columnar type of ep ith e liu m , w ith  abundant 
p ro toplasm  and d a r k ly - s ta in in g  n u c leu s .  Some of th ese  tu b u le s  
were surrounded by a co n c e n tr ic  zone of s p in d l e - c e l l  connect­
ive  t i s s u e .  The i n t e r s t i t i a l  t i s s u e  was d e f i n i t e l y  in c re a se d ,  
a rea s  of  f i b r o b l a s t i c  p r o l i f e r a t i o n  being p re s e n t ,  w ith  fo c i  
of c e l l  i n f i l t r a t i o n  a t  p la c e s ,  round c e l l s  predom inating^w ith  
a few e o s in o p h i ls .  The g lo m eru li ,  a p a r t  from th e se  immature 
examples, were as a whole en la rg ed , congested , and o e l l u l a r ,  
w ith  lo s s  of the  covering  ep i th e l iu m . Some glom erular t u f t s  
showed e a r ly  adhesions to  t h e i r  c a p su le s ,  i n  o th e rs ,  the  
oap su la r  e p i th e l iu m  f i l l e d  the  capsule of Bowman, w hile some 
of the  t u f t s  were the  s e a t  o f  e a r ly  f i b r o s i s .  The m a jo r i ty  
o f /
of the  tu b u le s  were d i l a t e d  and the e p ith e liu m  o f  an abnor­
m ally  low ty p e , w hile  many con ta ined  blood, h y a lin e  c a s t s ,  
and desquamated c e l l s .  Some tu b u le s  formed c y s t - l i k e  spaces , 
as a r e s u l t  of f ib r o u s - t i s s u e  o b s t ru c t io n .  l i t t l e  f a t  was 
found in  the  tu b u la r  ep i th e l iu m  or in  the  i n t e r s t i t i a l  t i s s u e .  
In  t h i s  case the  s t r i k i n g  f e a tu r e s  were f i r s t ,  d e lay  in  
development, and second, n e p h r i t i s  of a p r o l i f e r a t i v e  r a th e r  
than  of an acu te  type , though an a c t iv e  p rocess  was s t i l l  
p r e s e n t ,  as in d ic a te d  by the  in c re a se d  c e l l u l a r i t y  of many 
g lo m eru li ,  and haemorrhage in to  some glom erular capsu les  and 
tu b u le s .  Another noteworthy p o in t  was th ic k en in g  of the 
v e s s e l s ,  the  sm all a r t e r i o l e s  in  p a r t i c u l a r  showing s l i g h t  
c o n c en tr ic  th ic k e n in g  of a l l  c o a ts ,  and appearing  unduly 
prominent in  s e c t io n s .  This in f a n t  was the  8 th  c h i ld  and 
th e re  was no su g g es tio n  of s y p h i l i s  e i t h e r  in  the  p a t i e n t  or 
in  th e  fam ily  h i s t o r y .  The only  f e a tu re  of  no te  in  t h i s  case 
was the  f a c t  t h a t  the  mother had been exhausted throughout 
the  pregnancy and had s u f fe re d  from headaches, s ic k n ess  and 
vom iting d u r in g  th e  l a s t  3 months. At autopsy  in  a d d i t io n  to  
the  r e n a l  l e s io n  d esc r ib ed  above e a r ly  bronoho-pneumonic con­
s o l i d a t i o n  was p r e s e n t ,  while some mucoid s e c r e t io n  was found 
in  th e  r i g h t  middle e a r .
With reg a rd  to  h y p o p la s t ic  n e p h r i t i s  in  the  l i t e r a t u r e ,  
Coplin (1917) d e s c r ib e s  a case where u n i l a t e r a l  h y p o p la s ia  
and d y s p la s ia  were a p p a re n t ly  th e  r e s u l t  o f  an a s so c ia te d  de­
f e c t i v e /
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d e fe c t iv e  a r t e r io g e n e s i s .  He co n s id e rs  t h a t  t h i s  type of 
r e n a l  abnorm ality  re n d e rs  in e v i ta b le  some form o f  n e p h r i t i s .
One k idney  may be l e s s  th an  a q u a r te r  the  s iz e  o f  the  o th e r ,  
and may in  f a c t  weigh even l e s s  than  1 gm. B i l a t e r a l  hypo­
p l a s i a  i s  r a r e l y  observed, accord ing  to  t h i s  au th o r ,  but the
case j u s t  re p o r te d  would appear to  form one of these  r a r e  i n ­
s ta n c e s .  An a s so c ia te d  g e n i t a l  anomaly may be p re s e n t ,
accord ing  to  C oplin , u s u a l ly  on the  s id e  of the  a f f e c te d  k id ­
ney. He a lso  quotes B esan jon 's  view th a t  subnormal a r t e r i a l  
fu n c tio n  has a damaging e f f e c t  on the  kidney, in c re a s in g  i t s  
s u s c e p t i b i l i t y  to  to x ic  bod ies . C oplin  b e l ie v e s  th a t  
n e p h r i t i s ,  toxaem ia, or uraemia, appearing  in  young p a t i e n t s  
w ithou t adequate cause, should arouse su sp ic io n  o f  th e  p r e s ­
ence of r e n a l  h y p o p la s ia .  Babes (1905) in  the  course o f  th re e  
years  saw 6 young p a t i e n t s ,  m ostly  under 30, who, d u ring  some 
s l i g h t  i l l n e s s ,  were suddenly se iz e d  w ith  symptoms o f  severe  
n e p h r i t i s ,  f a l l i n g  in to  coma and succumbing w ith in  24 ho u rs .
Such p a t i e n t s  were g e n e ra l ly  anaemia and weak, though w ith  
no p rev ious  r e n a l  symptoms of n o te .  At au topsy  a s im i la r  
type of r e n a l  l e s io n  was no ted  in  a l l ,  th e  k idneys, or a t  
l e a s t  one kidney, being sm a lle r  than  normal, and lower i n  pos­
i t i o n ,  w ith  th e  corresponding  r e n a l  a r t e r y  of much narrower 
d iam eter th a n  u s u a l ,  coming o f f  the  abdominal a o r ta  lower down. 
In  Babes1 s e r i e s  one kidney was almost ag e n e tic  in  one in s ta n c e ,  
being re p la c e d  by a kind of membranous sac ( s im i la r  to  one of 
t h e /
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th e  oases d esc r ib ed  above) , and in  another one organ was ex­
trem ely  sm all,  g ra n u la r  and in d u ra te d .  On m icroscopic examin­
a t io n ,  the  g lom eru lar a r t e r i e s  were hypogenetic i n  the la t te r  and the 
g lom eru li i l l - d e v e lo p e d ,  s c le ro se d ,  or a tro p h ie d ,  g e n e ra l ly  
w ithou t much th ic k e n in g  of the  capsu le  of Bowman, of which the 
ep i th e l iu m  was o f te n  embryonic. The i n t e r s t i t i a l  t i s s u e  was 
ex trem ely  th ic k  w ith  the homogeneous c h a ra o te r  o f  the i n t e r ­
s t i t i a l  t i s s u e  of the  f o e t a l  k idney, w ith some tu b u le s  of  em­
bryonic ty p e . The au thor concludes th a t  t h i s  i s  n o t an o rd in a ry  
type of s c l e r o t i c  k idney, but a p a r t i c u l a r  r e n a l  c o n d i t io n ,  
c o n s t i tu t e d  by c e r t a i n  f o e t a l  f a c t o r s ,  - an a r r e s t  o f  develop­
ment, hence t ru e  hypogenesis.
H u tin e l  (1922) d e sc r ib e s  a type of case where develop­
ment of  the k idney  i s  a r r e s te d  and very  im p e rfec t ,  the  organ 
then  being  v e ry  sm all and re p re se n te d  only by a f ib ro u s  s t r u c ­
tu r e ,  i n  which are  s t i l l  r e co g n isa b le  some e x c re to ry  tu b u le s ,  
c y s t s ,  and rud im en tary  g lo m e ru li .  Here a lso  the c o n d i t io n  i s  
no t one of a trophy , but of a r r e s t e d  development. One o f  the 
organs can  be com pletely  suppressed . This au thor f in d s  th a t  
v a s c u la r  a p l a s i a  i s  no t co n s tan t and he co n s id e rs  i t  d i f f i c u l t  
to prove t h a t  i t  i s  p rim ary . In  h i s  op in ion , i t  g e n e ra l ly  runs 
p a r a l l e l  to  r e n a l  a p l a s i a ,  and may be contemporary w ith  or even 
secondary to  th e  l a t t e r .  The causes of t h i s  a p l a s i a  are  v a r i ­
ab le  the  most common being h e r e d i ta r y  in f lu e n c e .  In  c e r t a i n  
cases the  p a re n ts  a re  too  o ld , exhausted by f a t ig u e ,  w ith  some 
i n f e c t i o n /
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i n f e c t io n  or in to x ic a t io n ,  or e ls e  s u f f e r in g  from some organic  
or en d o c rin e -g lan d u la r  l e s io n .  The au thor found r e n a l  
a p l a s i a  in  a c h i ld  whose mother had a lbum inuria  befo re  b i r t h ,  
but in  th e  m a jo r i ty  o f  th e se  a p la s ia s  co n g e n ita l  s y p h i l i s  c e r ­
t a i n l y  occup ies th e  most im portan t p lace  in  H u t in e lTs op in ion . 
Of i n t e r e s t  in  t h i s  connection  i s  a case of R athery , Thoyer 
and Waitz (1930), th a t  of a s y p h i l i t i c  p a t i e n t  aged 24 
y e a rs ,  in  whom, a t  au topsy , th e  kidneys were very  a t ro p h ic  
showing marked endo- and p e r i - a r t e r i t i s  w ith  f i b r o s i s  and 
haemorrhage a t  p la c e s .  I s la n d s  of sm all embryonic c e l l s  
were p re s e n t ,  such c e l l s  being  most abundant round the 
a l t e r e d  v e s s e l s .
The l a s t  case to  be d esc r ib e d  in  t h i s  group has a lso  
been re p o r te d  by B lacklock (1933). The p a t i e n t  was a female 
c h i ld  aged 18 months, who, subsequent to  an a t t a c k  of s c a r l e t  
fev e r  a t  the  age of 15 months, s u f fe re d  from p a in fu l  m ic tu r i ­
t i o n  w ith  a t t a c k s  of p y rex ia .  D i l a t a t io n  of th e  l e f t  r e n a l  
p e lv is  and u r e t e r  was found on exam ination, and a t r a c e  o f  
albumin was p re se n t  in  the  u r in e ,  a long w ith  pus c e l l s  and 
oo lifo rm  b a c i l l i .  The l e f t  kidney was exc ised  s u r g ic a l ly .
The organ was s l i g h t l y  en larged , the  cu t su r fa c e  showing sev­
e r a l  a re a s  of su p p u ra tio n  in  bo th  c o r te x  and m edulla . The whole 
organ was p a le r  than normal, and th e re  was a very s l i g h t  degree 
of  h y d roneph ros is .  H is to lo g ic a l  exam ination re v e a le d  a very  
e x t ra o rd in a ry /
e x tra o rd in a ry  p i c tu r e .  Well-formed lymphoid f o l l i c l e s  were 
p re s e n t ,  a d e f i n i t e  re t ic u lu m  s e p a ra t in g  the  germ c e l l s .
These f o l l i c l e s  were s c a t t e r e d  throughout both c o r te x  and 
medulla, though more abundant in  the  form er. Normal g lom eru li 
were seen  ly in g  bes ide  th e se  lymphoid s t r u c t u r e s .  Sub-acute 
ab scesses  were a lso  p re se n t  in  the  c o r te x  and m edulla w ith  
fo c i  of c e l l  i n f i l t r a t i o n ,  and pus c e l l s  in  some tu b u le s .
The presence of t h i s  lymphoid t i s s u e  would appear to  be a sso ­
c ia te d  w ith  th e  occurrence of chron ic  inflam matory change in  
the  k idney su b s tan ce , as t h i s  type of t i s s u e  i s  sometimes 
p re s e n t  in  abnormal s i t u a t i o n s  in  organs t h e . s e a t  of in f lam ­
m ation, the g a l l - b l a d d e r  i n  typho id  c a r r i e r s  fo r  example.
No r e fe re n c e  to  a s im i la r  c o n d i t io n  has been encountered so 
f a r  by the  w r i t e r  i n  the l i t e r a t u r e  on n e p h r i t i s ,  though in  
a s in g le  case belonging  to  the  p re se n t  s e r i e s ,  an appearance 
was no ted  which vaguely  r e c a l l s  th e se  lymphoid s t r u c tu r e s  
j u s t  d e sc r ib e d .  The p a t i e n t  in  q u e s t io n  was a female in f a n t  
aged 23 weeks, w ith  von Ja k s c h 's  anaemia. At au topsy  pur­
p u r ic  sp o ts  were s c a t t e r e d  over th e  tru n k , and a la rg e  haemor­
rhage had occurred  in to  the  substance of  the  thymus. Small 
c y s ts  of a p p a re n tly  c o n g e n i ta l  n a tu re  were p re se n t  in  the  sub­
s ta n ce  of the  l e f t  k idney, but were absen t in  the r ig h t  k idney, 
and the  organs showed n o th ing  e l s e  of no te  beyond extreme p a l ­
l o r .  M ic ro sc o p ic a lly  both kidneys appeared normal fo r  the  
most p a r t ,  though s e c t io n s  showed, here  and th e re ,  f o c i  of 
c e l l  i n f i l t r a t i o n ,  mainly of lymphocytic ty p e . These lympho­
c y t e s /
lymphocytes had i n f i l t r a t e d  th e  r e n a l  t i s s u e  d i f f u s e ly  fo r  the 
most p a r t ,  though a t  p la ces  they  were c lo s e ly  massed to g e th e r ,  
showing an a ttem pt a t  f o l l i c l e - f o r m a t io n ,  w ith  even a su g g e s tio n  
of a  germ c e n t r e ,  though the s t r u c tu r e s  were very  im p e rfec t ,  
u n l ik e  the w ell-form ed, ty p ic a l  f o l l i c l e s  in  the  p reced ing  
c a se .  In  th e se  a re a s  of lymphocytic i n f i l t r a t i o n  in  th e  case 
under d is c u s s io n ,  very  p r im i t iv e  g lom eru lar s t r u c t u r e s  were 
p re s e n t ,  some of which were undergoing f i b r o s i s .  The a r t e r ­
i o l e s  i n  th ese  a rea s  were narrowed as a r e s u l t  of c o n c e n tr ic  
th ic k e n in g  of t h e i r  w a l l s .  Such fo c i  would appear to  r e p re se n t  
de lay  in  development w ith  seoondary lymphocytic i n f i l t r a t i o n ,  
and an im p erfec t a ttem pt a t  f o l l i c l e  fo rm ation .
C ongen ita l D efec ts  a s s o c ia te d  
w ith  Renal Anomalies^.
In  9 o f  the  26 cases  w ith  kidneys the  s e a t  o f  develop­
m ental a b n o rm a li t ie s  v a r io u s  o th e r  c o n g e n ita l  d e fe c ts  were 
p re s e n t  i n  a d d i t io n .  These in c lu d ed , i n  one c h i ld ,  c o n g e n i ta l  
abnorm ality  o f  the  c r a n i a l  bones and of the  r i g h t  lung, where 
the middle lobe was la c k in g .  In  ano ther were found im p erfo ra te  
anus, e c to p ia  t e s t i s ,  hypospadias and hypertrophy  o f  the  
b la d d e r .  A t h i r d  had co n g e n ita l  h e a r t  d ise a se  w ith  an abnor­
mal type o f  o s s i f i c a t i o n  of the  s k u l l .  A fo u r th  p a t i e n t  had 
h y p e r tro p h ic  p y lo r ic  s t e n o s i s ,  c l e f t  p a la te  and a r i g h t  in ­
g u in a l  h e rn ia ,  in  a f i f t h ,  c o n g e n i ta l  h e a r t  d ise a se  was p r e s ­
e n t .  The s ix t h  had a  b ico rn u a te  u te r u s .  In  a seventh  were 
found/
found t a l i p e s  and undesoended t e s t i c l e s ,  while the  e ig h th  had 
an abnorm ally long m esentery which had caused a vo lvu lus  of 
the  sm all bowel. F in a l ly ,  in  the  n in th  p a t i e n t  a la rg e  
v a g in a l  c y s t ,  communicating w ith  th e  u te r u s ,  f i l l e d  th e  g r e a te r  
p a r t  of the  abdomen. In  t h i s  case in  a d d i t io n  accesso ry  d ig ­
i t s  were p re se n t  on the  hands and f e e t .
The ex is te n c e  of such developm ental d e fe c ts  in  a s s o c i ­
a t io n  w ith  mal-development of one or both kidneys confirms 
the  f in d in g s  of o th e r  in v e s t ig a to r s .  Kaufmann s t a t e s  t h a t  
u n i l a t e r a l  m alform ations are  found in  the  female and sometimes 
i n  the  male g e n i t a l i a .  R o l le s to n  in  s e v e ra l  in s ta n c e s  found 
m ental d e f ic ie n c y  in  p a t i e n t s  w ith  r e n a l  d y s to p ia  and con­
s id e rs  th a t  t h i s  was not a chance a s s o c ia t io n ,  but t h a t  both 
d e fe c ts  were s t ig m a ta  o f  d eg en era tio n . G laser r e p o r t s  one 
ju v e n i le  case of c o n tra c te d  kidney due to  h y p o p las ia  of  the
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r e n a l  a r t e r i e s ,  in  a m en ta lly  d e f i c i e n t  c h i ld ,  and repor&e 
ano ther  of s im i la r  ty p e . Borland a lso  f in d s  no t in f r e q u e n t ly  
a s s o c ia te d  d e fe c ts  i n  o th e r  organs - in c lu d in g  rectum , b la d ­
d er , u te r u s ,  vag ina , o v a r ie s  and lower sperm atic  t r a c t ,  and 
b e l ie v e s  t h a t  th e  female g e n i t a l i a  are  p a r t i c u l a r l y  ap t to  
be d e f e c t iv e ,  almost in v a r ia b ly  on th e  s id e  of the r e n a l  abnor­
m a li ty .
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SECONDARY NEPHRITIS.
Various in v e s t ig a to r s  have found n e p h r i t i c  le s io n s  
a t  au topsy  in  a v a r i e ty  of s e p t ic  c o n d i t io n s ,  though a r e n a l  
l e s io n  had no t g e n e ra l ly  been suspected  during  l i f e ,o w in g  to  
the f a c t  t h a t  the  prim ary d ise ase  had dominated the  c l i n i c a l  
p i c tu r e ,  the  n e p h r i t i s  a lso  in  some cases  being only fo c a l  in  
type .
Ophuls (1908) on macroscopic and m icroscopic exam­
in a t io n  of the k idneys in  640 post-mortems d iscovered  w ell-  
marked n e p h r i t i s  in  67 cases  ( * 10 per c e n t ) .
Gray (1928) analysed  a consecu tive  s e r i e s  of 170 
a u to p s ie s  and found marked s e p t ic  or in f e c t iv e  f a c to r s  in  91 
of th e s e ,  4 cases  of  haemorrhagic n e p h r i t i s  being d e te c te d  in  
the l a t t e r  group. None of th e se  had been diagnosed during  
l i f e .  In  the  4 cases  of n e p h r i t i s  a s t r e p to c o c c a l  in f e c t io n  
was p re se n t  i n  3 and probably  in  the 4 th .
Shaw Dunn and Thompson (1921) found acu te  n e p h r i t i s  in  
'13 in s ta n c e s  in  a s e r i e s  o f  660 post-m ortem s, the  m a jo r i ty  of 
the k idneys i n  th e se  cases  showing enlargem ent, p a l l o r ,  or 
puncta te  c o r t i c a l  haemorrhages. The prim ary d is e a se  in  a l l  
these  13 cases  was some severe  s e p t ic  i n f e c t io n ,  the  i n f e c t ­
ing organism being a s trep to c o c c u s  in  8 (2 of th e se  s t r a i n s  
being h a e m o ly t ic ) , pneumococous in  1 and staphy lococcus in  1. 
Acute n e p h r i t i s  was diagnosed in  only one of th e se  cases 
during l i f e ,  and was then  cons idered  of secondary development 
in /
i n  th e  course of a sep ticaem ia .
Blackman and Rake ( 193&) found th a t  a mild acute  
and subacute n e p h r i t i s  could be dem onstrated in  about 40 to  
50 per c e n t ,  o f  p a t i e n t s  dying from pneumococcal le s io n s .
The p re se n t  w r i t e r ,  w ith  a view to  d isc o v e r in g  the
inc idence  of n e p h r i t i c  com plica tions in  v a r io u s  s e p t ic  and
to x ic  co n d i t io n s  in  c h i ld re n ,  examined the  kidneys macroscopi-
c a l ly  and m ic ro sc o p ic a lly  in  a s e r i e s  of cases  dying from
v ar io u s  acu te  and chronic inflam m atory p ro ce s se s ,  such as
sep ticaem ia , b a c t e r i a l  e n d o c a rd i t i s ,  m e n in g i t is ,  pneumonia,
tu b e rc u lo s i s ,  the whole s e r i e s  amounting to  163 cases .
N e p h r i t is  in  
S ep tic  C o n d it io n s .
This group in c lu d es  33 cases of v a r io u s  ex ten s iv e  
su p p u ra tiv e  le s io n s  w ith  or w ithou t s ep tica em ia ,a n d  6 cases  
of gen e ra l p e r i t o n i t i s ,  the  l a t t e r  having been inc luded  here 
s ince  i n f e c t io n  of the  p e r i to n e a l  c a v i ty  r e p re s e n ts  a wide­
spread  s e p t ic  p rocess  which, l ik e  o ther  s e p t ic  c o n d i t io n s ,  allow s 
of much to x ic  ab so rp tio n .
Of th e se  39 combined cases  24 were of  the  male and 
15 of the  female sex , 11 were aged 6 months or under, and 7 
were between 6 months and 1 year of age. R ather l e s s  than  h a l f  
of the in f e c t io n s  to  be d esc r ib ed , th e r e f o r e ,  occurred  in  the 
f i r s t  year of l i f e .  Other 14 cases  were under 5 y e a rs ,  and the  
rem aining 7 between 5 and 10 years  of age. The s e p t ic  cond i­
t io n s  in c lu d ed  14 cases  of sep tioaem ia , 11 s t r e p to c o c c a l ,  1 
s ta p h y lo c o c c a l /
s ta p h y lo co c ca l ,  1 co lifo rm , the  r e s u l t  of a ru p tu re d  b ladder 
w ith  p e lv ic  c e l l u l i t i s ,  and in  th e  rem aining  case c u l tu re  of  
the sp leen  pulp y ie ld ed  no growth. The r e s t  o f  th e  s e p t ic  le s io n s  
c o n s is te d  of more or le s s  ex ten s iv e  suppura tive  p ro cesses ,  in ­
c lud ing  s lough ing  wounds and c e l l u l i t i s ,  s e p t ic  so res  or burns, 
pneumonia a s s o c ia te d  w ith  empyema, p e r i t o n i t i s  or p e r i c a r d i t i s ,  
Severe s e p t ic  t o n s i l l i t i s  w ith  f o l l i c u l a r  a b scesses ,  o s te o ­
m y e l i t i s ,  p e r i o s t i t i s ,  one case of e x f o l i a t i v e  d e r m a t i t i s ,  and 
one of a la rg e  abdominal c y s t  w ith  in f e c te d  c o n te n ts .  B a c te r io ­
lo g ic a l  exam ination performed in  23 of th e  whole s e r i e s  o f  33 
s e p t ic  cases  y ie ld ed  s tre p to c o c c u s  in  13 in s ta n c e s ,  s ta p h y lo ­
coccus aureus in  4, pneumococous in  1, and a co lifo rm  b a c i l l u s  
in  2, w hile  in  3 oases a mixed in f e c t io n  was p re s e n t ,  s ta p h y lo -  
cooou8 and s trep to o o co u s  to g e th e r  being found in  one case , 
pneumococous and s trep to o o co u s  in  the  second, and in  the  t h i r d  
a r i c h  mixed b a c t e r i a l  f l o r a  (Oase of s e p t ic  t o n s i l l i t i s ) .
With regard  to  the 6 p a t i e n t s  w ith  p e r i t o n i t i s ,  
the i n f e c t in g  organism was pneumococous in  3, s tre p to c o c c u s  
in  2, and in  the rem aining oase the  r e p o r t  s t a t e s  merely th a t  
cocoi and b a c i l l i  were abundant in  the  p e r i to n e a l  pus.
In  the  combined 39 c a se s ,  th e r e fo r e ,  s trep to c o c c u s  
was p re s e n t  in  15 in s ta n c e s ,  pneumococous in  4, s taphylococcus 
in  4, and a mixed in f e c t io n  in  4 in c lu d in g  the  l a s t  mentioned 
oase of p e r i t o n i t i s .
Of the 33 s e p t ic  ca ses ,  n e p h r i t i s  had supervened in  
7, while a n e p h r i t i c  com p lica tio n  was found in  3 of the 6 p e r i ­
t o n i t i s /
t o n i t i s  ca se s .  In  the combined s e r i e s  of 39 ca ses ,  th e r e fo r e ,
10 showed an acu te  inflam m atory r e n a l  l e s io n .
Of the  7 cases  comprised in  th e  s e p t ic  group, 4 o f
th e  c h i ld re n  were under 1 y ea r, and the  o th e r  3 were aged 4-J-,
8-§ and 10§ yea rs  r e s p e c t iv e ly ,  w hile o f  the  p e r i t o n i t i s  group, 
one was aged 6 months, one 3^ - y e a rs ,  and one 9 y ea rs .
Of th e  7 oases included in  the former group, 4 were
a s s o c ia te d  w ith  s t r e p to c o c c a l  sep ticaem ia , and in  the 5th  w ith  
an a x i l l a r y  abscess  which, along w ith  a s e p t ic  r a s h ,  followed 
v a c c in a t io n .  In  t h i s  case a c a rb o l ic  d re s s in g  had been ap p l ie d ,  
but the u r in e  became dark in  colour* so the  c a rb o l ic  d re s s in g  
was d isc o n t in u e d . The 6th oase of n e p h r i t i s  occurred  in  a 
p a t i e n t  w ith  an ex tensive  slough ing  wound fo llo w in g  an appen­
d ix  o p e ra t io n ,  and the  7th in  a female in f a n t  w ith  a la rg e  
abdominal c y s t ,  the co n ten ts  o f  whioh were in f e c te d  w ith  B. 
l a c t i s  ae rogenes .
Of th e  4 sep ticaem ic  o ases , one was com plicated  in  
a d d i t io n  by a s t r e p to c o c c a l  m e n in g i t i s ,  one by double empyema, 
p e r i c a r d i t i s  and p e r i t o n i t i s ,  and one was secondary to  V in cen t’ s 
angina w ith  c e l l u l i t i s  of the  neck.
Of the p e r i t o n i t i s  ca ses ,  one was s t r e p to o o c o a l ,  one 
pneumococcal, and one occurred  w ith  th e  mixed c o c o o -b a c i l la ry  
in f e c t io n .
Regarding the  kidneys in  the 7 se p tic  cases*on naked-eye 
exam ination th e se  were en larged  and sw ollen  in  3 in s ta n c e s ,  one 
oase being d esc r ib e d  f u r th e r  as bu lg ing  out of the  capsu le  on 
i n c i s i o n /
in c i s io n  of the  l a t t e r ,  and ano ther as th ic k ,  m o tt led , and f irm  
in  te x tu re  w ith  i r r e g u l a r  m arkings, the  appearance su g g es tin g  
a subacute type of l e s i o n .  In  the  o th e r  4 cases th e  k idneys 
were no t en la rg ed , bu t were in te n s e ly  congested w ith  much f a t t y  
change or cloudy sw e ll in g  in  2 of th e s e ,  w hile f a t t y  change 
was extreme in  a t h i r d .  In  the  4 th  in s ta n c e ,  t h a t  o f  th e  in f a n t  
w ith  th e  abdominal c y s t ,  double hydronephrosis wa3 p r e s e n t .
This case has been a lread y  d esc r ib ed  in  d e t a i l  in  th e  s e c t io n  
d e a l in g  w ith  co n g e n ita l  r e n a l  a b n o rm a li t ie s .
Of th e  3 n e p h r i t i c  le s io n s  develop ing  in  th e  p e r i to n ­
i t i s  c a ses ,  th e  kidneys were not en larged  in  any instance^,and on 
naked-eye exam ination the  appearances suggested  merely cloudy 
sw e llin g  of marked degree .
H is to lo g ic a l ly ,  ta k in g  f i r s t  th e  6 s e p t ic  cases  (e x c lu s ­
ive of t h a t  a s s o c ia te d  w ith  th e  in f e c te d  c y s t  a lre ad y  d e s c r ib e d ) ,  
in  the  3 p a t i e n t s  under one year of age a s t r i k i n g  f e a tu r e  in  
s e c t io n s  was the  lo s s  of the  prominent plump c u b ic a l  e p i t h e l i a l  
l a y e r  covering  th e  t u f t s .  In  th e se  3 cases th e  g lom eru lar  l e s io n  
was of m oderately  severe  d i f f u s e  ty p e ,  w ith  some exudate of  a l ­
bumin in  th e  capsu le  of Bowman. The tu b u la r  ep i th e liu m  showed 
d eg en era tiv e  changes of r e l a t i v e l y  mild ty p e , c o n s is t in g  of  
cloudy sw e llin g  and g r a n u la r i ty  of  th e  e p ith e l iu m  w i th , in  one 
in s ta n c e * h y a lin e  d ro p le t  d eg e n era tio n  in  i s o l a t e d  tu b u le s .
Scanty red  c e l l s  were found w ith in  th e  lumina of th e  tu b u le s  in  
2 of th e se  c a se s ,  but were absen t in  the  t h i r d .  The i n t e r s t i t i a l  
t i s s u e  was oedematous in  2, and sm all f o c i  of c e l l u l a r  i n f i l t r a ­
t i o n /
t io n  were p re se n t  in  one of th e s e .  No i n t e r s t i t i a l  abnorm ality  
was noted  in  the  t h i r d .  Of the  3 o ld e r  c h i ld re n  w ith  n e p h r i t i s  
secondary to  a s e p t ic  co n d it io n * th e  kidneys in  one showed a 
r a th e r  mild type of g lom erular l e s io n ,  while in  th e  o th e r  2 ,bo th  
cases of s t r e p to c o c c a l  sep ticaem ia , the most s t r i k i n g  f e a tu re  
in  sec tions  was the  p resence of s t r e p to c o c c a l  p lugs in  the 
glom erular c a p i l l a r i e s  as well as in  o th e r  c a p i l l a r i e s  in  th e  
kidney substance . In i s o l a t e d  in s ta n c e s  th e  g lom erular 
a f f e r e n t  a r t e r i o l e  could be seen d is ten d ed  w ith  a p lug of 
s trep to co cc u s  which f i l l e d  th e  a r t e r i o l e  and passed  in to  I t s  
d iv is io n s  as i t  ram if ie d  w ith in  the  g lo m eru li .  A la rg e  p ropo r­
t io n  of th e  g lom eru li were involved  in  each case . The con­
d i t i o n  appeared more or l e s s  d i f f u s e ,  w ith  g e n e ra l is e d  sw e llin g  
of th e  t u f t s  though s t r e p to c o c c a l  p lugs were not seen in  a l l ,  
though p o s s ib ly  they  were p re se n t  in  many, but were absent in  
the  p a r t i c u l a r  p lane in  which s e c t io n s  were c u t .  Some glom­
e r u l i  showed an o ld e r  le s io n  in  th e  form of sm all a rea s  of 
h y a lin e  n e c ro s is  in v o lv in g  in d iv id u a l  g lom eru lar lo o p s , and 
in d ic a t in g  th e  s i t e  of an o ld e r  b a c t e r i a l  embolus. The glom­
e r u l i  in  a d d i t io n  were the  s e a t  of abundant polymorphonuclear 
i n f i l t r a t i o n  and e n d o th e l ia l  p r o l i f e r a t i o n ,w i t h  albuminous
exudate in  some g lom erular c a p su le s .  Regarding th e  tu b u le s  in  the
a
l a s t  3 c a se s ,  in  th e  f i r s t  case w ith /m ild  g lom eru lar l e s io n ,  
the  ep i th e l iu m  was of f l a t t e n e d  g ra n u la r  type while the  scan ty  
tu b u le s  were th e  s e a t  of h y a l in e  d ro p le t  d e g e n e ra t io n . A few 
small f o c i  of ro u n d -c e lle d  i n f i l t r a t i o n  were noted  in  t h i s  case
in  a s s o c ia t io n  w ith  e a r ly  f i b r o b l a s t i c  p r o l i f e r a t i o n ,  c h ie f ly  
j u s t  under the  ca p su le .  On c u t t in g  frozen sections fa t was scanty 
o ccu rr in g  in  th e  form of f in e  d ro p le ts  in  i s o l a t e d  convoluted 
tu b u le s .  In  th e  2 cases w ith  embolic g lom erular l e s io n s ,  the 
tu b u la r  ep i th e l iu m  was the  s e a t  o f  cloudy sw e llin g . In  a d d i t io n ,  
in  both  cases  red  blood co rpusc les  and polymorphs were p re se n t  
w ith in  numerous tu b u le s .  . . The i n t e r s t i t i a l  t i s s u e  was normal 
in  one in s ta n c e ,  and in  ano ther  showed oedema.and s l i g h t  c e l l u ­
l a r  i n f i l t r a t i o n .  Apart from acu te  congestion  and embolic 
b a c t e r i a l  p lugs as d e s c r ib e d ,  no l e s io n  was found in  connection  
w ith  th e  v e s s e l s .  In the  3 n e p h r i t id e s  secondary to  p e r i to n ­
i t i s  th e  g lom eru li were a l l  c lo s e ly  s im i la r ,  showing enlargem ent 
and in c re ase d  c e l l u l a r i t y ,  while in  some glom erular c a p i l ­
l a r i e s  the  lumina were oceluded from e n d o th e l ia l  p r o l i f e r a t i o n .
No b a c t e r i a l  emboli were no ted  in  any of th e se  c a s e s .  Marked 
haemorrhage in to  the  tu b u le s  was a f e a tu r e  in  2 in s ta n c e s ,  
bu t was absent in  the  t h i r d .  Cloudy sw e llin g  of th e  e p ith e liu m  
was noted in  a l l  3 .p ro d u c ts  o f  c e l l  d i s i n t e g r a t i o n  be ing  found 
w ith in  th e  lumina of  some tu b u le s .  S l ig h t  oedema was th e  only  
i n t e r s t i t i a l  l e s io n  in  a l l , a n d  th e  v e s s e ls  were normal a p a r t  
from v a s c u la r  engorgement.
Of th e  v a r io u s  s e p t ic  l e s io n s  (33) 26 were f r e e  from 
a n e p h r i t i c  co m p lica tio n . In  th e s e ,v a r io u s  degrees  of degener­
a t iv e  tu b u la r  changes were p re se n t  which could be graded in to  
13 o f  m ild , 8 of m oderate, and 5 of severe  degree . The m ild 
and moderate d eg en era tiv e  changes c o n s is te d  of  cloudy sw e ll in g ,  
c a t a r r h a l /
187 .
c a ta r r h a l  or v acuo la r  d egenera tion  of th e  ep i th e l iu m , while the  
more severe  cases showed h y a l in e  d ro p le t  d eg e n e ra t io n ,  w ith  
much c e l l  n e c ro s i s .  The l a s t  group w ith s e v e re s t  tu b u la r  l e s io n  
comprised a case of u m b il ic a l  s e p s is  w ith  p u ru len t  i n f i l t r a t i o n  
of th e  surrounding  t i s s u e s ,  a s e p t ic  burn , sep ticaem ia  fo llow ­
ing  c e rv ic a l  a d e n i t i s ,  sep ticaem ia  w ith  a s loughing  sk in  l e s io n ,  
and o s te o m y e l i t i s  w ith  se p ticaem ia , lung  abscesses  and in f e c t io n  
of th e  se rous sa c s .  The In fe c t in g  organism in  th e se  5 cases  
was s tre p to c o c c u s  in  one in s ta n c e ,  pneumococcus and s trep to co cc u s  
to g e th e r  in  a second, s taphylococcus in  a t h i r d ,  w hile  the  o r ­
ganism was no t determ ined in  th e  o th e r  2. Thus of the  s t r e p to ­
coccal in f e c t io n s  (13) 4 gave r i s e  to  acu te  g lom erular l e s io n s ,  
and 2 (one a long  with pneumococcus) to  th e  most severe  tu b u la r  
damage; thus  about h a l f  th e  s t r e p to c o c c a l  in f e c t io n s  produced a 
severe  r e n a l  l e s io n .
Of the  3 n o n -n e p h r i t ic  p e r i t o n i t i s  cases th e  only  de­
g e n e ra t iv e  change in  the  tu b u la r  ep i th e l iu m  c o n s is te d  of  cloudy 
sw e llin g , m ild in  one in s ta n c e ,  more severe  in  th e  o th e r  2.
188.
A ll v a r i e t i e s  o f  s e p t ic  le s io n s  have been cons idered  
the e t i o l o g i c a l  f a c to r  in  th e  p ro d u c tio n  o f  n e p h r i t i s .  The 
p a r t  p layed by t o n s i l l i t i s  and by sk in  le s io n s  has a lre a d y  
been d esc r ib ed  in  the chap te r  on E tio lo g y . Gray (1928) b e liev es  
t h a t  though n e p h r i t i s  may be a r a r e  com plica tion  in  s e p t i c ­
aemia, i t  may be more f re q u en t  in  the  s t r e p to c o c c a l  v a r i e ty ,  
and t h i s  would appear to  be borne out in  th e  small s e r i e s  de­
sc r ib e d  above. R u sse l l  (1929) f in d s  in  some bacteraem'ias t h a t  
the m a jo r i ty  of cases give m icroscopic evidence of n e p h r i t i s ,  
sometimes fo ca l  though more f r e q u e n t ly  g e n e ra l ,  and then  of 
in te n se  ty p e .  BrUning and Schwalbe (1913) r e p o r t  a case of 
n e p h r i t i s  in  an i n f a n t  a f t e r  v a c c in a t io n  and mention s im ila r  
recorded  c a se s .  Prowse (1932) and Addis and O liver r e p o r t  
n e p h r i t i s  fo llow ing  s tap h y lo co cca l c e l l u l i t i s .  Volhard and 
Fahr (1914) found i t  deve loping  a f t e r  s e p t ic  sk in  le s io n s  th e  
r e s u l t  of a sm all wound, a f t e r  com plicated f r a c tu r e s  or o th e r  
in fe c te d  wounds. In  the  case in  the  above s e r i e s  where th e  
in f a n t  developed n e p h r i t i s  a f t e r  a x i l l a r y  abcess fo llow ing  
v a c c in a t io n  i t  i s  p o ss ib le  t h a t  the c a rb o l ic  d re s s in g  played 
a p a r t  i n  th e  p roduc tion  of n e p h r i t i s  s in c e  the  kidneys of 
c h i ld re n  and p a r t i c u l a r l y  young in f a n t s  a re  prone to  s u f f e r  
damage from to x ic  substances used as e x te r n a l  a p p l ic a t io n s .
(Abt, 1924.)
189.
N e p h r i t is  In
Rheumatic E n d o ca rd it is  (9 cases)
U lc e ra t iv e  E n d o ca rd it is  (1 c a se ) .
The kidneys were examined in  10 cases of e n d o c a r d i t i s ,  
9 rheum atic and 1 u l c e r a t i v e .  4 of th e se  p a t i e n t s  were of 
th e  male and 6 of th e  female sex , th e  ages v a ry in g  between 3 
y ea rs  and 3 months and 10 yea rs  and 10 months. In  6 of th e se  
c h i ld re n  a com plica ting  n e p h r i t i s  was p r e s e n t ,  a l l  in  the  
rheum atic group. In th ese  6 cases a t  autopsy the  h e a r t  was 
more or l e s s  en la rg ed , and v e g e ta t io n s  were p re se n t  on the  
m i t ra l  and t r i c u s p id  and sometimes on the  a o r t i c  v a lv e s ,  
v a r io u s  degrees of  th ic k e n in g  and d i s t o r t i o n  of th e se  s t r u c ­
tu r e s  be ing  p r e s e n t ,  w hile the v e g e ta t io n s  were of th e  ty p ic a l  
small f irm  f ib ro u s  v a r i e ty .  In th e  case of th e  c h i ld  w ith  
u l c e r a t iv e  e n d o c a rd i t i s ,  the  v e g e ta t io n s  were la rg e  and f l o r i d  
and had spread to  involve the  w all  of th e  l e f t  v e n t r i c l e .  
Pericard ia l adhesions were found in  some in s ta n c e s .  In  two 
cases  pneumonia was a te rm in a l ev en t,an d  in  ano ther  tab es  
m e sen te r ie s  was p re se n t  w ith  a caseous g la n d u la r  mass in  th e  
abdomen, b u t no sign of m i l ia ry  sp read . The macroscopic 
appearances of th e se  6 n e p h r i t i c  kidneys were r a t h e r  v a r i a b le .  
In  one case they  were s l i g h t l y  en la rged  th roughou t, ex trem ely  
f irm  in  t e x tu r e ,  w ith  a deep red  m edulla ry  p o r t io n  and a p a le r  
c o r te x .  Case 2 showed pa le  kidneys w ith  f irm  c o r t i c e s .  Case 
3 had s l i g h t l y  en la rged  red  f irm  kidneys w ith  r e g u la r  c o r t i c a l  
markings and very  s l i g h t l y  adheren t c a p su le s .  Case 4 had
ru b b e r - l ik e  kidneys w ith  deep r e d ,  r a th e r  wide c o r t i c e s ,  w ith  
n o /
no d i s t o r t i o n  of th e  r e n a l  a r c h i te c tu r e  and a smooth s u r fa c e ,  
from which the capsu le  s t r ip p e d  w ith  ea se .  In  case 5 th e  k id ­
neys were th e  s e a t  of ty p ic a l  cloudy sw e ll in g ,  and in  case 6 
sw ollen kidneys were found w ith  wide c o r t i c e s ,  which showed 
marked f a t t y  change. The capsu les  in  t h i s  case s t r ip p e d  r e a d i ly .
M ic ro sco p ica lly  th e  l e s io n  in  a l l  6 in s ta n c e s  was 
e s s e n t i a l l y  the  same, and was p re se n t  in  th e  form of a d i f f u s e  
g lom eru lo -  n e p h r i t i s  of only m oderately  severe  ty p e . There was 
no sugges tion  in  any of th e se  cases of th e  embolic fo c a l  type 
of l e s io n  so f re q u e n t ly  d e sc r ib e d  in  a s s o c ia t io n  w ith  b a c t e r i a l  
e n d o c a r d i t i s .  The glom eruli were a l l  e n la rg ed , lo b u la te d  and 
very  c e l l u l a r ,  bo th  from e n d o th e l ia l  p r o l i f e r a t i o n  and from 
polymorph i n f i l t r a t i o n .  The t u f t s  were r a th e r  b lo o d le ss  on the  
whole, though in  th e  2 cases  where chron ic  venous congestion  
was p re se n t  in te n s e  congestion  was no ted  in  th e  m a jo r i ty  of 
th e  g lom erular c a p i l l a r i e s .  A s t r i k i n g  f e a tu re  in  4 of  th e se  
cases was th e  presence  in  the  capsu le  of Bowman of abundant 
albuminous exudate sometimes in  s u f f i c i e n t  amount to  f i l l  th e  
capsu le  and a p p a re n tly  compress some o f  the  g lo m e ru l i .  The 
tu b u le s  in  th e se  cases were th e  s e a t  o f  f a i r l y  well-marked 
d eg e n e ra tiv e  changes, sometimes of the n a tu re  of cloudy sw e ll­
in g , and sometimes the  ep ith e liu m  was r a th e r  f l a t t e n e d  and 
g ra n u la r  in  appearance. Granular c a s ts  were seen in  th e  lumina 
of some of th e  tu b u le s .  No haemorrhage was d e te c te d  in  any.
The on ly  i n t e r s t i t i a l  change was o ccas io n a l s l i g h t  oedema w ith  
no p r o l i f e r a t i o n  o r  c e l l  i n f i l t r a t i o n .  The v e s s e ls  were normal 
a p a r t /
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a p a r t  from conges tion . Frozen s e c t io n s  were s ta in e d  f o r  f a t  in  
2 in s ta n c e s .  In  n e i th e r  was i t  abundant, though sm all f a t t y  
d r o p le t s  were seen in  some of the  tu b u le s ,  fch iefly  proximal con­
v o lu ted )  and in  some ascending  Henle loops in  one in s ta n c e ,  
and in  th e  o th e r  a s l i g h t  s p r in k l in g  of sm all f a t t y  p a r t i c l e s  
was p re se n t  in  th e  d i s t a l  convoluted tu b u le s  and in  some c o l ­
l e c t i n g  tu b u le s .  No doubly r e f r a c t i l e  l i p o i d  was found in  
e i t h e r  in s ta n c e .  The u r in e  was examined in  5 of th e se  p a t i e n t s .  
In  one in s ta n c e  a t r a c e  of albumin was p re se n t  w ith  no c a s t s .
In ano ther  albumin and blood were p r a c t i c a l l y  c o n s tan t  on d a i ly  
exam ination fo r  n e a r ly  4 weeks, h y a l in e  c a s ts  and some e p i ­
t h e l i a l  c e l l s  being  found on m icroscopic exam ination . The 
t h i r d  showed albumin and c a s ts  b u t no b lood , a lthough  th e re  was 
a h i s t o r y  of p ass in g  "dark" u r in e .  This p a t i e n t  had an a t t a c k  
of s c a r l e t  fe v e r  about 10 months ante-mortem, and was d ism issed  
from th e  fe v e r  h o s p i t a l  w ith  "d iseased  h e a r t  and k id n e y s ."
A 4 th  p a t i e n t  had been p a ss in g  scan ty  d ark -co lo u red  u r in e  b efo re  
adm ission , bu t no f u r th e r  in fo rm ation  i s  forthcom ing on t h i s  
p o in t .  The l a s t  case had a lbum inuria  and haem atu ria  on ad­
m iss ion , th e  l a t t e r  c le a r in g  in  a few days, though the  albumin­
u r i a  p e r s i s t e d .  Oedema was p resen t in  4 of th e se  p a t i e n t s ,  
and was o f  c a rd ia c  ty p e , though 2 in  a d d i t io n  were p u ffy  round 
the  ey e s ,  and in  a t h i r d  th e  oedema developed in  the  t i s s u e s  of 
th e  c h e s t  w all and in  th e  r i g h t  arm and hand. In  a few of 
th e se  c h i ld re n ,  th e r e fo r e ,  the  u r in a ry  f in d in g s  and th e  d i s t r i ­
b u tio n  of th e  oedema po in ted  to  th e  p resence of a n e p h r i t i s .
I n /
In the  4 rem aining ca ses ,  in c lu d in g  th e  one in s ta n c e  
of u l c e r a t iv e  e n d o c a r d i t i s ,  where n e p h r i t i s  was no t found^ 
h i s t o l o g i c a l l y  th e  k idneys were th e  s e a t  o f  s l i g h t  ch ron ic  
venous congestion  and th e  g lom eruli were normal or s l i g h t l y  
engorged w ith  bloodj the  only  noteworthy l e s io n  being  a
moderate degree of c a ta r r h a l  change in  the  s e c re to ry  ep ith e liu m  
w ith  s l i g h t  oedema of th e  i n t e r s t i t i a l  t i s s u e  in  one in s ta n c e .
Baehr and Lande (1920) s t a t e  t h a t  3 d is e a se s  a re  d i s ­
t in g u ish e d  from a l l  o th e rs  by th e  frequency w ith  which they  are  
com plicated by acu te  haemorrhagic g lom eru lo -  n e p h r i t i s  —s c a r l e t  
f e v e r ,  acu te  and chron ic  s t r e p to c o c c a l  angina>and subacute 
s t r e p to c o c c a l  e n d o c a rd i t i s ,  and they  emphasize th e  frequency 
of d i f f u s e  glomerulo -  n e p h r i t i s  as a com plica tion  of subacute 
e n d o c a rd i t i s  due to  s trep to co cc u s  v i r id a n s .  In  a s e r ie s  of 77 
cases of t h i s  d i s e a s e ,9 p a t i e n t s  (11 .5  per c e n t . )  d ied  in  
uraemia from an in t e r c u r r e n t  acu te  or chronic  glomerulo -  neph­
r i t i s .  Acute n e p h r i t i s  in  t h e i r  cases  occurred  only in  th e  
s tag e  when s t r e p to c o c c i  were s t i l l  in  th e  c i r c u l a t i n g  b lood . 
This i s  th e  p e r io d  a t  which embolic g lom erular le s io n s  a re  
a lso  found, and th e  au thors  b e l ie v e  th a t  th e  l a t t e r  them selves 
ren d er  th e  g lom eru li more s u s c e p t ib le  to  th e  e n g ra f t in g  of  an 
i n t e r c u r r e n t  acu te  g lo m e ru lo -n e p h r i t is .
Baehr (1921) d e s c r ib e s  an o th er  group of 6 cases  in  th e  
above s e r i e s  o f  77, where as many as from 60 to  90 per c e n t ,  o f  
the  g lom eru li were involved in  the  embolic g lom eru lar p rocess
not
in  each k idney, the h i s t o l o g i c a l  p ic tu r e  b e in g /u n l ik e  an acu te  
g lo m e ru lo -n e p h r i t is  a t  f i r s t  s ig h t ,  though c lo s e r  exam ination 
showed the  le s io n s  were almost a l l  of embolic ty p e ,  Bven where 
almost a l l  g lom eru li a re  more or l e s s  damaged by th e  embolic 
p ro cess ,  th e  fu n c tio n  of the kidney may be u n a f f e c te d ,s in c e  
u n l ik e  t ru e  g lo m e ru lo -n e p h r i t i s , in  the  uninvolved p o r t io n s  
of th e  damaged g lom eru li blood con tinues to  c i r c u l a t e  through 
the c a p i l l a r i e s ,  thus s u f f ic in g  to  m a in ta in  r e n a l  fu n c t io n .  
Baehr concludes th a t  the development of r e n a l  in s u f f ic ie n c y  
in  p a t i e n t s  w ith  subacute e n d o c a rd i t i s  i s  evidence of a 
d i f fu s e  g lom erular l e s io n .
Goldring (1931) r e p o r t s  2 cases where rheum atic  f e v e r  
was com plicated  by acu te  d i f f u s e  g lo m e ru lo -n e p h r i t i s ,  though 
he b e l ie v e s  t h i s  type of r e n a l  l e s io n  a r a r e  com plica tion  of  
the  d is e a s e .
Volhard and Fahr (1914) co n s id e r  t h a t  i f  l a r g e r  
a r t e r i a l  tw igs are  blocked by b a c t e r i a l  masses m i l ia r y  a b s c e s s ­
es form, and i f  a suppurative p rocess  remains a b s e n t ,  i t  i s  
only on account of th e  s l i g h t  ch em io tae t ic  a c t io n  of the  
b ac te r ia . ,an d  the  sm all numbers in  which they  are p r e s e n t ,  
t r a n s i t i o n  r e a d i ly  ta k in g  p lace  from an embolic no n -p u ru len t 
to  an embolic p u ru len t  l e s io n .  These au th o rs  a lso  d e s c r ib e  
th e  occurrence of  mixed forms o f  n e p h r i t i s .  Thus in  one case 
amyloid change was p re se n t  along w ith  n e p h r i t i s  of embolic 
type ,and  a lso  t ru e  inflam m atory p rocesses  were p re s e n t  in  
g lom eru li  not the  s e a t  of emboli. Volhard and Fahr co n s id e r  
em bolic /
embolic fo c a l  n e p h r i t i s  the only  haematogenous r e n a l  d ise a se
only
of q u i te  d e f i n i t e  e t io lo g y ,  but not t h e / r e s u l t  o f  t h i s  p a r­
t i c u l a r  e t i o l o g i c a l  f a c t o r ,  s in c e  w ith  i n f e c t iv e  e n d o c a rd i t i s  
a l l  o th e r  p o s s ib le  r e n a l  changes can occur, though they  believe  
t h a t  th e  em inently  ch ron ic  course of i n f e c t i v e  e n d o c a rd i t is  i s  
h a rd ly  in f lu en c ed  by th e  r e n a l  c o n d i t io n ,  which i s  only one of 
the  com plications p o s s ib le .
Gray (1931) l ik e  Volhard and Fahr, in  h i s  experience 
of e n d o c a rd i t i s  f in d s  not only th e  type of l e s io n  due to  in ­
f a r c t i o n  by v e g e ta t io n s  d esc r ib ed  by L dhle in  as embolic non­
su p p u ra tiv e  fo c a l  n e p h r i t i s ,  but a l s o  the  more o rd in a ry  fo c a l  
b a c t e r i a l  le s io n s  seen in  fo c a l  n e p h r i t i s  i n  g e n e ra l ,  the  l a t ­
t e r  being  more common th an  L bhlein*s type w ith  sm all i n f a r c t s .
Councilman(1897) s im i la r ly  found in  s tap h y lo co cca l in ­
f a r c t io n s  t h a t  an in te n se  fo c a l  inflam m atory r e a c t io n  may be 
3een round emboli of b a c t e r i a ,  w hile  in  a d d i t io n  a d i f f u s e  
l e s io n  may be p re se n t  as a r e s u l t  of so lu b le  to x in s  p re se n t  in  
the b lood -s tream .
R u sse l l  (1929) a lso  in  d e s c r ib in g  a s e r ie s  o f  cases o f  
acu te  in f e c t iv e  e n d o c a rd i t is  found in  a number pyaemic abs­
cesses  a r i s i n g  from glom erular and o th e r  c a p i l l a r i e s  w hile  
some g lom eru li showad n e p h r i t i s  o f  acu te  or " a c r i s "  ty p e .  This 
a u th o r  a l s o  in v e s t ig a te d  31 cases of subacute bac teraem ic  endo­
c a r d i t i s ,  and found a fo c a l  type of  l e s t i o n  in  17 ca se s ,  and 
a d i f f u s e  n e p h r i t i s  in  12.
Addis and O liver  (1931) b e l ie v e  t h a t  to x ic  substances  ma^  
p roduce/
produce by means of  c a p i l l a r y  throm bosis le s io n s  in  th e  glom­
e ru la r  t u f t s  which are  e s s e n t i a l l y  s im i la r  to  those  due to  the 
a c tu a l  p resence  of b a c te r i a ,  and th e y  co n s id er  f u r th e r  th a t  i n  
b a c t e r i a l  e n d o c a rd i t i s  as i n  any s e p t ic  i n f e c t io n  th e  blood­
stream  i s  flooded  by to x ic  products^and i t  i s  th e re fo r e  no t 
s u r p r i s in g  th a t  a d i f fu s e  g lo m e ru lo -n e p h r i t is  i s  f r e q u e n t ly  
found; or th a t  mixed cases  a lso  occur w h ere .b es id es  fo c a l  em­
b o lic  n e p h r i t i s  w ith  n e c ro s is  o f  some lo o p s , i n  o the r  t u f t s  i s  
p re se n t  d i f fu s e  n e p h r i t i s  of i n t r a -  and e x t r a - c a p i l l a r y  ty p e .
N e p h r i t is  a s s o c ia te d  w ith  Congenital S y p h i l is  (5 c a s e s ) .
The 5 cases of co n g e n ita l  s y p h i l i s  in  t h i s  group a l l  
occurred  in  young in f a n t s ,  2 being  1 month, 1 6 weeks, one 
2 months, and 1 ,4  months of age, w hile 4 of  these  p a t i e n t s  were 
of th e  fem ale , and 1 of the  male sex . One case showed no n o te ­
worthy renal l e s io n ,  e i t h e r  on naked-eye or on h i s t o lo g i c a l  ex­
am ination  and need no t be f u r th e r  d isc u sse d ;  w hile  o th e r  2 
cases w ith  a mild acute  i n t e r s t i t i a l  l e s io n  have a l re a d y  been 
d esc r ib ed  in  the s e c t io n  d e a l in g  w ith  t h i s  type o f  l e s io n .  An 
acu te  g lom eru lar l e s io n  was p re se n t  in  th e  two rem ain ing  c a se s ,  
a s s o c ia te d  in  one of these  w ith  small i n t e r s t i t i a l  a b sce sse s .
At autopsy  th e  kidneys in  th e  l a t t e r  were congested w ith  small 
haemorrhagic p o in ts ,  and in  th e  former th e  organs were p a le  bu t 
o therw ise  h e a l th y ,  and on h i s t o l o g i c a l  exam ination , showed i n ­
te n se  co n g es tio n  of th e  g lom erular c a p i l l a r i e s  which were in ­
te n s e ly  engorged w hile  albuminous exudate was p re se n t  in  th e  
capsu le  o f  Bowman, w ith  lo s s  of th e  ep ith e l iu m  covering  the 
t u f t .  The s e c r e t in g  ep ith e liu m  was the  s e a t  of cloudy 
sw e llin g  w ith  some g ran u la r  d e b r is  in  th e  lumina o f  a number 
o f  tu b u le s .  In  th e  o th e r  ca se , the  g lom eru li  appeared 
swollen and c e l l u l a r  though not a l l  e q u a l ly  e n la rg ed .  In  i s o l ­
a te d  in s ta n c e s  the  glom erular c a p i l l a r i e s  were g r e a t ly  d i s ­
tended w ith  b lood, w ith ,  in  very  r a r e  g lom eru li r u p tu re  in to  the 
capsu le  o f  Bowman, th e  l a t t e r  being d is ten d ed  by haemorrhage. 
Groups/
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Groups of convoluted tu b u le s  in  t h i s  case were f i l l e d  w ith  
red  blood co rpusc les  and cloudy sw e ll in g  was th e  c h ie f  e p i ­
t h e l i a l  change. In  the  i n t e r s t i t i a l  t i s s u e  were p re se n t  sm all 
abscesses  in  which were seen plugs of cocc i of undeterm ined 
type and th e  tu b u le s  in  th e se  reg io n s  con ta ined  c o l le c t io n s  
of polymorphs, the  l e s io n  here  a p p a re n tly  being  of embolic 
fo c a l  type w ith  abscess fo rm ation  where the cocci were most 
abundant. No b a c t e r i a l  emboli were seen in  the g lo m eru li .
In th e se  2 in s ta n c e s  the  type of le s io n  had no th ing  s p e c ia l ly  
c h a r a c t e r i s t i c  of co n g e n ita l  s y p h i l i s  and might be r e l a t e d  to  
the  r e s p i r a t o r y  or sk in  le s io n s  in  one case or to  e x ten s iv e  
e x c o r ia t io n  about the  mouth and nose in  the  o th e r .  Of the 2 
cases  w ith  acu te  i n t e r s t i t i a l  n e p h r i t i s ,  one may be d ism issed  
as t h i s  was the  only l e s io n  p r e s e n t .  In  the  o th e r ,  a female 
in f a n t  aged 1 month in  a d d i t io n  to  the  acu te  i n t e r s t i t i a l  
n e p h r i t i s  th e re  was p re se n t  an apparen t s l i g h t  d e lay  in  
development s ince  here  d e f i n i t e  t r a c e s  of a neogenic zone
could s t i l l  be seen imm ediately under th e  ca p su le ,  be ing
scan ty
p re se n t  in  th e  form o f / tu b u le s  w ith  a f o e t a l  type  of e p ith e l iu m  
while a few p r im i t iv e  g lom eru li a t  d i f f e r e n t  s ta g e s  were a lso  
found. Various w r i te r s  have d e sc r ib ed  developm ental d e lay  
in  th e  kidneys of c o n g e n ita l  s y p h i l i t i c  i n f a n t s ,  though the  
su b je c t  i s  c o n t ro v e r s ia l  as o th e r  au tho rs  m a in ta in  t h a t  
development does not cease a t  b i r t h ,  bu t can go on to  th e  
t h i r d  month of e x t r a - u t e r i n e  e x i s te n c e ,  Mayer (1903) though 
t h i s  au th o r  ag rees  t h a t  s y p h i l i s  p lays an im portan t r o l e  in  
developm ental d e la y .
Stroebe (1891), S toerk  (1901) and C assel (1904) have 
a l l  s tu d ie d  th e  r e n a l  l e s io n  in  s y p h i l i t i c  i n f a n t s .  The 
f i r s t -m e n t io n e d  w r i t e r  d e sc r ib e s  th e  case o f  a co n g en ita l  
s y p h i l i t i c  in f a n t  l i v i n g  only  h a l f  an hour a f t e r  b i r t h .
The sk in  was covered w ith  a pemphigoid e ru p t io n  and the  
lungs were th e  s e a t  of s y p h i l i t i c  i n t e r s t i t i a l  pneumonia 
w ith  th e  in c lu s io n  of remnants of f o e t a l  t i s s u e .  The k id ­
neys were of normal s iz e  and appearance, w ith  marked f o e t a l  
lo b u la t io n ,  and the capsu les  s t r ip p e d  e a s i ly  w ithout lo s s  
o f  th e  u n d er ly in g  subs tance . M icroscopic exam ination showed 
marked in c re a se  of  n u c le i  compared w ith  c o n tro l  kidneys o f  
the  same age, a long w ith  i n t e r s t i t i a l  f ib ro u s  p r o l i f e r a t i o n  
fo llow ing  c h ie f ly  the  course o f  th e  in t e r l o b u la r  a r t e r i e s .
In  a d d i t io n ,  p e c u l ia r  fo ld ed  and c o i le d  hollow  s t r u c tu r e s  
la y  in  a continuous la y e r  d i r e c t l y  under the  cap su le  though 
p re se n t  elsew here In  th e  co r te x  in  i s o l a t e d  p a tc h e s .  These 
s t r u c t u r e s  re p re se n te d  the  "neogenic zone" o f  which th e  
au thor  found no t r a c e  in  normal kidneys o f  c h i ld re n  of 
th e  same age, where th e  g lom eru li were r i p e ,  though some 
of th e se  s t r u c t u r e s  and th e  tu b u le s  were s t i l l  r a th e r  sm a ll.  
In  th e  case i n  q u e s t io n  Stroebe b e l ie v e s  t h a t  th e  kidney 
would correspond in  development only  t o  t h a t  of a 4 months1 
embryo. He ex p la in s  de lay  in  development on th e  grounds 
of i n t e r s t i t i a l  overgrowth r e s u l t i n g  from th e  a c t io n  o f  
the  s y p h i l i t i c  to x in .
S to e rk /
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S toerk  (1891) in v e s t ig a te d  th e  kidneys of ch i ld ren  
w ith  c o n g e n ita l  s y p h i l i s ,  and as a c o n tro l  about 3 tim es 
the  number o f  n o n - s y p h i l i t i c  i n f a n t s .  He f in d s  as a d i s ­
t in g u is h in g  f e a tu r e  between th e  2 groups, d e lay  in  develop­
ment in  the  s y p h i l i t i c  c a s e s .  He b e l ie v e s  th a t  norm ally by 
the  9 th  or 10th  lu n a r  month a neogenic zone i s  no longer 
dem onstrab le , th e  f o e t a l  connective  t i s s u e  having d isappeared  
and th e  p r im i t iv e  g lom erular an lage having r ip en ed  u n t i l  
f i n a l l y ,  c lo se ly -p ack ed  young g lom eru li  a re  seen  under the  
ca p su le ,  w ith  only i s o l a t e d  embryonic s t r u c t u r e s .  The p r e s ­
en t w r i t e r ’s experience  ag rees  w ith  t h i s  l a s t  f a c t ,  s in c e  
she found t h a t  in  young in f a n ts  d u r in g  the f i r s t  few months 
of l i f e ,  the  newly r ipened  g lom eru li a re  c lo s e ly  packed 
in  a zone under th e  ca p su le ,  where i s o l a t e d  g lom eru lar an­
lag e  a re  s t i l l  to  be seen.
S toerk  f in d s  in  some s y p h i l i t i c  cases  a p a r t l y  d i f ­
fu s e ,  and p a r t l y  f o c a l  ro u n d -c e l le d  i n f i l t r a t i o n  th roughout 
the  whole kidney substance and th e se  c e l l s  a re  accompanied 
in  some in s ta n c e s  by red  blood c o rp u sc le s ,  su g g e s tin g  d ia -  
p ed es is  from the  v e s s e l s .
C assel (1904) a lso  f in d s  some d e la y  in  r e n a l  develop­
ment in  c o n g e n ita l  s y p h i l i s ,  th e  neogenic zone i n  h i s  o p in ion  
vanishing normally a t  the end of the 9th month of fo e ta l  l i f e .  He de­
s c r ib e s  in such cases along w ith  delay in  development inflammatory 
i n s t e r t i t i a l  p r o l i f e r a t i o n  of v a ry in g  degree though o f te n
q u i t e /
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quit© s l i g h t .  On naked-eye exam ination such kidneys 
r a r e l y  appear abnormal, and c l i n i c a l  symptoms of n e p h r i t i s  
are  seldom p r e s e n t .
In  th e  c l i n i c a l  h i s t o r y  o f  th e  4 s y p h i l i t i c  cases 
w ith  a s so c ia te d  re n a l  le s io n s  in  th e  p re se n t  i n v e s t ig a t io n ,  
oedema was noted in  only one in s ta n c e ,  t h a t  o f  the p a t i e n t  
w ith  th e  remnant of the neogenic zone along w ith  the i n s t e r -  
s t i t i a l  c e l l  i n f i l t r a t i o n .  In  t h i s  case th e  lungs in  ad d i­
t io n  were the s e a t  of new connective  t i s s u e  overgrowth r e ­
c a l l i n g  Stroebe*s case , j u s t  mentioned. The q u a n t i ty  of 
u r in e  was d im in ished  in  t h i s  c h i ld ,  though no o th e r  inform a­
t i o n  is  a v a i la b le  w ith  reg a rd  to  th e  u r in a ry  f in d in g s ,  and
the  naked-eye appearances o f  the  kidneys a re  not mentioned
an
h e re .  In  the other p a t i e n t  w ith /a c u te  i n t e r s t i t i a l  l e s io n  
the  kidneys were a c u te ly  congested . The c h i ld  w ith  the  
haemorrhagic type of l e s io n  had kidneys su g g e s t in g ,  on 
naked-eye exam ination , an acu te  n e p h r i t i s  and a t r a c e  of 
albumin was p re se n t  in  th e  u r in e ,  a few red  and w hite  c e l l s  
being  p re se n t  on m icroscopic exam ination . In  the  o th e r
two s y p h i l i t i c  p a t i e n t s ,  no u r in a ry  abnorm ality  was found.
w ith  a s y p h i l i t i c  r e n a l  l e s io n
H u tin e l  (1922) agrees  t h a t  small in fa n ts /sh o w  p r a c t i c a l l y
no th ing  of note  c l i n i c a l l y ,  and w ithout doubt in  h i s  op in io n , 
i t  i s  t o  the  p e r s i s te n c e  o f  small l a t e n t  f o c i  of in f e c t io n  in  
the  kidneys o f  th e se  young in f a n ts  t h a t  most o f  th e  rec ru d escen ­
ces of s p e c i f i c  i n f e c t io n  in  th e  kidneys of o ld e r  c h i ld re n  a re  
due, s p iro c h a e te s  rem aining dormant bu t capable of awakening 
u n d e r /
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under the  in f lu e n c e  of v a r io u s  s t im u l i .  He f in d s  t h a t  a l ­
bumin i s  sometimes p re se n t  in  th e  u r in e  of  s y p h i l i t i c  in ­
f a n t s ,  e s p e c i a l ly  in  a s s o c ia t io n  w ith  m o d if ic a t io n s  of  the  
g lom eru li and tu b u le s .
Warthin (1922) b e l ie v e s  th a t  sp iro c h a e ta  p a l l i d a  i s  
e x c re ted  in  th e  s tage  of s y p h i l i t i c  sep ticaem ia  b o th  in  con­
g e n i t a l  and acqu ired  s y p h i l i s ,  bu t as th e  organisms a re  
l a r g e ly  d es tro y ed  few may reach  the  u r in e .
M il le r  and Hay (1930) have a ls o  dem onstrated s p i ro -  
chae tes  in  the  kidney tu b u le s  in  a man of 47, w ith  a h i s t o r y  
o f  venerea l in f e c t io n  20 years  p re v io u s ly ,  and co n s id e r  the  
presence of the  sp iro ch a e te s  unusual a f t e r  such a long  i n t e r v a l .
In  l a t e r  childhood s y p h i l i t i c  n e p h r i t i s  sometimes has 
an acu te  course  and behaves l i k e  o rd in a ry  n e p h r i t i s  on a 
s p e c i f i c  fo u n d a tio n . Sometimes th e  course i s  subacute  and 
sometimes ch ro n ic .
Weiss (1931) i n s i s t s  on the  f a c t  th a t  naked-eye exam­
in a t io n  o f  th e  kidneys in  s y p h i l i t i c  in f a n t s  i s  q u i te  inade­
quate  in  determ in ing  the  t r u e  s t a t e  o f  th e se  o rgans. He d i s ­
t in g u is h e s  between f o e t a l  and i n f a n t i l e  s y p h i l i s ,  the  f i r s t  be­
ing c h a ra c te r i s e d  by p e r s i s te n c e  o f  the  neogenic zone, the 
l a t t e r  by p r o l i f e r a t i o n  of th e  i n t e r s t i t i a l  t i s s u e  w ith  p e r i ­
v a s c u la r  i n f i l t r a t i o n ,  th e  r e n a l  parenchyma r a r e l y  be ing  a ttack ­
ed , so t h a t  c l i n i c a l  evidence of r e n a l  d is e a se  i s  r a r e l y  f o r t h ­
coming though s in c e  s y p h i l i t i c  in f a n ts  a re  s p e c ia l ly  prone to  
super-added in f e c t io n  and to  d ig e s t iv e  troub les , such non-specific 
f a c t o r s /
f a c to r s  can f r e q u e n t ly  cause a p a th o lo g ic a l  c o n d i t io n  of the 
u r in e  which has no r e l a t i o n  to  the  primary r e n a l  d is e a s e .
In a f u r th e r  a r t i c l e  (1932) t h i s  au thor s t a t e s  t h a t  
where th e  r e n a l  parenchyma was e x te n s iv e ly  involved  in  th e  d i s ­
ease p ro cess ,  he saw marked a lbum inu ria , though the s t r i k i n g  
f e a tu r e  o f  such cases was th e  abundant blood in  th e  u r in e ,  which 
he never f a i l e d  to  f in d ,  and he regards  e r y th r o c y tu r ia  as the  
ha ll-m ark  of a l l  c l i n c a l l y  m an ife s t  cases of c o n g e n ita l  s y p h i l i s  
in  in fa n c y .  White b lood co rp u sc le s ,  c a s ts  and abundant d e t r i t u s  
a re  a l s o  o f te n  p r e s e n t .  Hydropic m a n ife s ta t io n s  a re  o f te n  found 
among o th e r  r e n a l  symptoms, though he a t t r i b u t e s  t h i s  i n  p a r t  to  
th e  a s s o c ia te d  marasmic c o n d i t io n ,  d ea th  in  such cases  g e n e ra l ly  
being  due, no t to  the  r e n a l  com plica tion  bu t to  the u n d e r ly in g  
d is e a s e .  He considers  t h a t  in  c o n g e n ita l  s y p h i l i t i c  in f a n ts  
an i n t e r s t i t i a l  r e n a l  l e s io n  i s  th e  only pathognomonic type of 
c o n g e n ita l  s y p h i l i s .
B allan tyne (1902) quo tes  Hecker who saw acu te  le s io n s  
in  every  one o f  10 dead-born s y p h i l i t i c  f o e tu s e s ,  and a l s o  
found t h a t  th e  e a r l i e s t  abnorm ality  was a s m a l l - c e l le d  i n f i l t r a ­
t io n  round th e  sm a lle r  v e s s e ls  of th e  co r te x  and sometimes round 
the  l a r g e r  v e s s e ls  in  the  medulla w ith  a f re q u en t c o -e x i s t in g  
p r o l i f e r a t i o n  o f  the  i n t e r s t i t i a l  connective  t i s s u e  and an endo- 
or p e r i - a r t e r i t i s  o f  th e  sm alle r  v e s s e ls  of the c o r te x .
According to  H utine l s c le ro se d  kidneys in  childhood 
awaken th e  id e a  of  s p e c i f i c  d i s e a s e ,  bu t r e n a l  a trophy  can have 
o th e r  o r ig in s .  In  the  type  due to  co n g en ita l  s y p h i l i s  th e  
dom inant/
dominant l e s io n  i s  a s c l e r o s i s  more or l e s s  advanced in  which 
can be seen here  and th e re  young elem ents and heaps of round 
c e l l s  which appear to  r e s u l t  from acu te  e x a c e rb a t io n s .  The 
f ib ro u s  t i s s u e  predom inates round the  v e s s e l s ,  and e n d a r t e r i t i s  
o b l i t e r a n s  and p e r i - a r t e r i t i s  a re  p re se n t  w ith  f ib ro u s  bundles 
r a d i a t i n g  between th e  tu b u le s  and g lo m eru li .
A subacute type of N e p h r i t is  w ith  a l t e r a t i o n s  in  the  
s e c r e t in g  ep i th e l iu m , as w ell  as an i n t e r s t i t i a l  l e s io n ,  i s  
a l so  d esc r ib ed  by H utine l in  o ld e r  c h i ld re n  and t h i s  approaches 
a v a r i e ty  of s y p h i l i t i c  r e n a l  d ise a se  found in  a d u l t s .  Munk 
(1913) r e p o r t s  14 cases  of the  l a t t e r  type where c l i n i c a l l y  
oedema, anaemia and weakness were a s s o c ia te d  w ith  abundant 
albumin and c a s t s  c h ie f ly  of l i p o i d  ty p e , and along w ith  red
and w hite b lo o d -c e l l s  in  the  u r in e ,  w hile  the  kidneys a t
au topsy  were of th e  " la rg e  w h ite” v a r i e ty  w ith  much l i p o i d  in  
the  tu b u le s ,  th e  g lom eru li and i n t e r s t i t i a l  t i s s u e  b e in g  i n t a c t .  
This l e s io n  can be cured, can l a s t  f o r  months o r  y ea rs  w ith  no 
marked change in  th e  genera l c o n d i t io n ,  or can become subacute 
or ch ro n ic ,  while any of th e se  s ta g es  can be a s s o c ia te d  w ith  
amyloid d i s e a s e .
Sawyer (1903) reg a rd s  a d u l t  r e n a l  s y p h i l i s  as a 
n e p h ro tic  type  w ith  abundant albumin, a l l  k inds o f  c a s t s ,  only
a sm all amount of b lood , and much oedema.
The c h a r a c t e r i s t i c  type of s y p h i l i t i c  r e n a l  l e s io n  
in  th e  young in f a n t  would appear to  be an acu te  i n t e r s t i t i a l  
n e p h r i t i s ,  and sometimes a t  l e a s t  such kidneys show d e la y  in  
developm ent/
development, the  kidneys a t  b i r t h  s t i l l  r e p r e s e n t in g  a con­
s id e ra b ly  e a r l i e r  developmental s ta g e ,  while in  o ld e r  c h i ld re n  
tu b u la r  le s io n s  tend  to  predominate as in  a d u l t s ,  w ith  a 
s y p h i l i t i c  r e n a l  involvem ent.
N e p h r i t is  in  
M eningitis  (11 c a s e s ) .
In  t h i s  group of m e n in g it is  c a s e s ,7 males and 4 fem ales, 
th e  ages v a r ie d  between 8 weeks and 4 y e a rs .  A meningococcal 
in f e c t io n  was p re se n t  i n  5 (3 being  of p o s te r io r  b a s ic  ty p e ) ,  4 
were of pneumococcal, 1 was of in f lu e n z a l  and 1 of streptococcal type. 
N e p h r i t is  occurred  in  4 of th ese  combined cases ,  in  2 p a t i e n t s  
w ith  a meningococcal in f e c t io n  and 2 w ith  a pneumococcal i n f e c t i o n .  
In th e  f i r s t  2 c h i ld re n ,  aged 20 weeks and 8 weeks r e s p e c t iv e ly ,  
th e  kidneys showed an appearance su g g es tiv e  of  cloudy sw e llin g  
in  the f i r s t  and congestion  in  the  second on naked-eye examin­
a t io n .  H is to lo g ic a l ly  in  th e  case o f  the  f i r s t -m e n t io n e d  in f a n t  
the  g lom eru li  were en la rg ed , sw ollen  and congested , w ith  com­
p le te  lo s s  of  the  ep ith e liu m  covering  th e  t u f t s  so conspicuous 
a t  t h i s  age . An o ccas io n a l red  blood co rpusc le  or desquamated 
e p i t h e l i a l  c e l l  was found in  th e  capsule of Bowman, and red 
blood co rp u sc les  were a l s o  seen in  small numbers in  th e  lumina 
of some tu b u le s ,  which showed d eg e n e ra t iv e  changes in  th e  s e c r e t ­
ing e p i th e l iu m , the  c e l l s  being sw ollen , g ra n u la r  and vac­
u o la te d  w ith lo s s  of many n u c le i .  The i n s t e r t i t i a l  t i s s u e  
showed no l e s io n  of n o te .  In  th e  second case  th e  g lom eru li  
were a lso  en larged  and swollen w ith  d e f i n i t e  p r o l i f e r a t i o n  of 
e n d o th e l ia l  c e l l s ,  many showing la rg e  i r r e g u l a r  hyperchrom atic  
n u c le i  and s l i g h t  polymorph i n f i l t r a t i o n .  The covering  e p i ­
t h e l i a l  l a y e r  had d isappeared  a lso  in  t h i s  c a se .  In  t h i s  
p a t i e n t  the  kidneys appeared to  be r a th e r  under-developed ,
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an unusual number of immature g lom eru li be ing  seen j u s t  under 
the  ca p su le .  A few of th ese  appeared as cy s t ic  s t r u c tu r e s  w ith  
the remains of small f l a t t e n e d  t u f t s .  Some of th e se  p r im it iv e  
g lom eru li were a p p a re n tly  undergoing a trophy  of ischaem ic ty p e ,  
as i f  the  a r t e r i o l e s  supplying  th e se  were a ls o  d e f e c t iv e ,  sm all 
groups of g lom eru li su p p lied  by th e  same a r t e r i a l  b ranch  be ing  
s im i la r ly  a f f e c te d .  I t  would appear t h a t  t h i s  kidney mas of r a th e r  
under-developed type and hence a more ready prey  to  an acu te  i n ­
flammatory co m plica tion . The tu b u le s  here  showed no noteworthy 
l e s io n ,  and th e  i n t e r s t i t i a l  t i s s u e  was normal a p a r t  from the  
a rea s  round th e  sc le ro se d  g lom eru li d e sc r ib ed  above, where patchy  
i n t e r s t i t i a l  f i b r o s i s  was noted w ith  s l i g h t  c e l l u l a r  i n f i l t r a ­
t i o n .  I t  i s  of i n t e r e s t  th a t  of th e se  2 p a t i e n t s  the  f i r s t  
showed evidence of se p tica em ia , a p u rp u ric  e ru p t io n  b e in g  p re se n t  
w ith  a p u ru len t  a r t h r i t i s  of th e  l e f t  ankle j o i n t ,  pus from which 
y ie ld e d  meningococci in  f i lm s  and on c u l tu r e .  In  th e  second 
p a t i e n t  the  l e s io n  was o f  a more ch ron ic  ty p e , w ith  abundant 
and ex te n s iv e  adhesions around the  base of th e  b r a in ,  meningo­
cocc i being p re s e n t  in  some of th e  pus c e l l s .  No oedema was 
noted in  e i t h e r  of th e se  i n f a n t s .  The u r in e  of one con ta ined  
a t r a c e  of albumin; in  th e  o th e r  the  amount ob ta ined  was in s u f ­
f i c i e n t  fo r  t e s t s .
Of th e  2 pneumococcal m e n in g it is  cases a s s o c ia te d  w ith  
n e p h r i t i s  one concerned a c h i ld  of 2 y ea rs  and 8 months and the  
o th e r  a c h i ld  of 3 y ea rs  and 4 months . In th e  
f i r s t  p a t i e n t  m e n in g it is  r e s u l t e d  from a f a l l ,  and in  th e  second 
an/
an o t i t i s  media was p re se n t  w ith  d isch arg e  from bo th  e a r s .  In  
bo th  In s ta n c e s  th e  kidneys were sw ollen and in  one numerous 
p e te c h ia l  haemorrhages were p re se n t  a long w ith  g e n e ra l is e d  
co n g es tio n , while the  o th e r  showed m o tt l in g  bu t no d i s t o r t i o n  
of the  r e n a l  a r c h i t e c tu r e .  The u su a l  appearances of d i f fu s e  
acu te  g lo m e ru lo -n e p h r i t is  were p re se n t  in  bo th  on h i s t o l o g i c a l  
exam ination , while bo th  had abundant blood in  th e  convoluted 
tu b u le s  and bo th  f r e s h  blood co rpusc les  and blood c a s ts  in  th e  
c o l l e c t i n g  tu b u le s .  In each a very  s l i g h t  c e l l u l a r  i n f i l t r a t i o n  
was p re se n t  in  th e  i n t e r s t i t i a l  t i s s u e .  No oedema was noted  
in  e i t h e r  p a t i e n t  d u r in g  l i f e .  The u r in e  of both  c h i ld re n  con­
ta in e d  albumin and b lood , and blood and e p i t h e l i a l  c a s ts  on 
m icroscopic exam ination. ( In  the  second case abundant b lood 
was p re se n t  in  10 specimens examined). In  t h i s  p a t i e n t  a lso  
th e  N on-Protein  N itrogen  was 76 mg. per  c e n t . ,  and th e  blood 
p re s su re  was r a i s e d ,  v a ry ing  from 104 to  128 s y s t o l i c  and from 
70 to  88 d i a s t o l i c .  Urea e x c re t io n  was w ith in  normal l i m i t s .
In t h i s  case , th e r e f o r e ,  the  u r in a ry  f in d in g s  were su g g es tiv e  
of th e  p resence of a com plica ting  n e p h r i t i s  though oedema was 
a b sen t .
Blackman and Rake (1932) mention pneumococcal menin­
g i t i s  as  one of the  pneumococcal le s io n s  com plicated by n e p h r i t i s  
in  in fan c y ,  though in  a d u l ts  th e  kidneys a re  l e s s  s u s c e p t ib le  
to  damage by pneumococcal to x in s .
In  the  rem aining 7 meningeal c a se s ,  3 meningococcal,
2 pneumococcal, 1 in f lu e n z a l ,  and 1 s t r e p to c o c c a l , th e  las t fo llo w in g  
o t i t i s /
o t i t i s  media and m a s to id i t i s ,  well-marked cloudy sw e l l in g  was 
the  only l e s io n  seen in  5 in s ta n c e s  and in  the o th e r  2 h y a l in e  
d r o p le t  d eg e n e ra tio n  a f f e c te d  a few i s o l a t e d  tu b u le s .
Masterman (1932) mentions a case of m en in g itis  as so c ­
ia te d  w ith  hem atu ria  in  a c h i ld  aged 3 y ea rs  who developed acu te  
t o n s i l l i t i s .  S h o rtly  t h e r e a f t e r ,  oedema was n o t ic e d  in  the  face  
and e y e l id s ,  and herpes appeared round th e  mouth. Abundant blood 
and albumin were p re se n t  in  the  u r in e ,  and the  co n d it io n  was 
thought to  be haemorrhagic n e p h r i t i s  a s s o c ia te d  w ith  t o n s i l l i t i s .  
About 10 days a f t e r  the  onse t of n e p h r i t i c  symptoms the c h i ld  
became very i r r i t a b l e ,  w ith  f lex ed  lim bs and r i g i d  neck m uscles, 
while th e  ce re b ro sp in a l  f l u i d  appeared to  be under in c re ase d  
p re s su re  and con ta ined  abundant le u c o c y te s .  The co n d it io n  im­
proved b u t  th e re  were p e r io d ic  r e l a p s e s ,  and the ce reb ro sp in a l  
f l u i d  con ta ined  numerous polymorphs, though i t  was always s t e r i l e .  
F in a l ly  about 3 months a f t e r  the  onse t o f  meningeal symptoms, 
v e n tr ic u lo g rap h y  was performed and in t e r n a l  hydrocephalus d iag ­
nosed. Masterman b e l ie v e s  t h a t  the  onse t resem bling  acu te  haem­
o rrh a g ic  n e p h r i t i s  was p robably  a m a n ife s ta t io n  of meningococcal 
sep ticaem ia  which ran  a prolonged course and improved a f t e r  ven­
tr ic u lo g ra p h y .  In  favour of a meningococcal m e n in g it is  were the  
l a b i a l  he rp es  a t  the  s t a r t ,  the  nuchal r i g i d i t y  and the  la rg e  
numbers o f  polymorphs in  th e  c e re b ro sp in a l  f l u i d .  Though no 
meningococci were seen in  f i lm s  or on c u l tu re  i t  i s  a well-known 
f a c t  t h a t  meningococci can be very  scan ty  in  some ca se s .
W allgren (1920) r e p o r ts  3 cases of  meningococcal
meningitis/
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m e n in g i t i s ,  2 in  ad o le sc en ts  and one in  a c h i ld  aged 5 y e a rs .
The m en in g it is  in  a l l  3 cases was preceded by n e p h r i t i s ,  the  
c e re b ra l  symptoms su g g es tin g  uraem ia. The l a s t  mentioned p a t i e n t ,
5 y ea rs  o ld , had always been w ell u n t i l  oedema was no ted  in  the  
face  and e y e l id s ,  and was so marked in  the  l a t t e r  t h a t  th e  p a t ­
ie n t  could no t open h i s  ey es . Bloody albumin,and g ra n u la r  c y s ts  
were p re se n t  i n  the  u r in e .  A fte r  a few days* i l l n e s s  in te n se  
headache began w ith  m ala ise  and the c h i ld  was adm itted  to  hos­
p i t a l  as a case of haemorrhagic n e p h r i t i s  w ith  uraem ia. As a 
p o s i t iv e  K ern ig ’s sign was p re se n t  a lumbar puncture  was done 
when meningococcal m e n in g itis  was d iagnosed . D esp ite  trea tm en t 
w ith  an ti-m eningococcal serum th e  c h i ld  d ie d ,  and a t  autopsy 
m e n in g it is  was found w ith  much pus a t  the base  of th e  b ra in  and 
in th e  d i l a t e d  v e n t r i c l e s .  The kidneys on h i s t o l o g i c a l  examina­
t io n  showed g lom eru li i n f i l t r a t e d  w ith  red  c e l l s  and the  tu b u la r  
ep ith e liu m  was th e  se a t  o f  d eg e n era tio n  w ith  s c a n ty  red  blood 
co rpusc les  in  th e  lumina. I t  appeared th a t  the n e p h r i t i s  and 
m en in g it is  owed t h e i r  o r ig in  to  the  same source — a blood 
in f e c t io n  w ith  meningococci. Many tex tbooks s t a t e  th a t  in  e p i ­
demics o f  m e n in g i t i s ,  haemorrhagic n e p h r i t i s  appears as a com­
p l i c a t io n  in  some in s ta n c e s .  I t  i s  a l s o  known t h a t  meningococci 
can e x i s t  in  the blood cau s in g  a sep ticaem ia  sometimes b e fo re  the  
onset o f  m e n in g i t i s ,  and to  t h i s  blood in f e c t io n  W allgren a t t r i ­
butes th e  haemorrhagic n e p h r i t i s  p reced ing  m e n in g it is  in  h i s  ca se s .  
He a lso  s t a t e s  t h a t  meningococci have been i s o l a t e d  from v a r io u s  
unusual s i t e s  in c lu d in g  j o i n t s ,  and t h i s  i s  confirmed by th e  p r e s ­
e n t /
p re se n t  w r i t e r ’ s case f i r s t  d e sc r ib ed  where meningococci were 
i s o l a t e d  from the  sw ollen  l e f t  ankle j o i n t .  An e x te n s iv e  pur­
p u r ic  sk in  e ru p t io n  was a lso  p r e s e n t ,  so t h i s  case would appear 
to  resem ble those  d esc r ib ed  above by Masterman and W allgren, 
though here  the n e p h r i t i c  element was obvious only on h i s t o ­
lo g ic a l  exam ination , when haemorrhage was found in  some tu b u le s  
along w ith  sw e llin g  and in c re ased  c e l l u l a r i t y  of  the g lom eru li .
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N e p h r i t is  in  D ip h th e r ia . (3 o a s e s ) .
Only 3 eases  of la ry n g e a l  d ip h th e r ia  a re  inc luded  in  
th e  p re se n t  s e r i e s ,  and of these  one, a female c h i ld  aged 23 
months, showed e a r ly  g lo m e ru lo -n e p h r i t is  of mild ty p e , the 
kidneys on naked-eye exam ination being dark red  and sw ollen , 
w ith  ye llo w ish  m o tt l in g  of th e  o o r tex , and b lu r r in g  of th e  
markings.
H is to lo g ic a l ly  the g lom eru li were s l i g h t l y  en la rged  
and d i g i t a t e ,  w ith  some c e l l u l a r  in c re a s e ,  c h i e f ly  from 
e n d o th e l ia l  p r o l i f e r a t i o n ,  though, i n  a d d i t io n ,  s l i g h t  po ly ­
morphonuclear i n f i l t r a t i o n  was p r e s e n t .  The ep ith e l iu m  
covering  the  t u f t s  was l o s t .  Abundant albuminous exudate 
was p re s e n t  in  the  capsule of Bowman, appearing  in  some of 
th e se  as a c r e s c e n t ic  la y e r ,  abundant enough in  some in s ta n c e s  
to  compress th e  t u f t  and ex tend ing  in to  th e  neck of the  r e ­
l a t e d  convoluted tu b u le ,  where t h i s  was seen  in  s e c t io n s ,
The tu b u la r  ep i th e l iu m  showed cloudy sw e l l in g ,  The i n t e r ­
s t i t i a l  t i s s u e  showed no evidence of c e l l u l a r  r e a c t io n ,  and 
a p a r t  from in te n s e  co nges tion  of the  in t e r t u b u la r  c a p i l l a r ­
i e s  the v e s s e ls  were normal. The u r in e  in  t h i s  case was no t 
examined, as th e  c h i ld  d ied  on the  day of adm ission to  h o sp i­
t a l .  In  the o th e r  two c h i ld re n  severe  cloudy sw e ll in g  of  
the  tu b u la r  ep i th e l iu m  was the  only  l e s io n  no ted .
More them one type of n e p h r i t i s  i s  re co g n ised  in  
d ip h th e r i a .  Feldmemn (1921) observed 123 cases  of d ip th e r i a  
and /
and found n ep h ro s is  in  15 of th e se  (12 .2  per c e n t . ) ,  and 
von Kahlden, P faund ler  and Schlossman, Volhard and Fahr, and 
Bruning and Schwalbe a l l  mention d ip h th e r i a  as a d ise a se  
which f re q u e n t ly  g ives  r i s e  to  a d eg en era tiv e  le s io n  in  the  
r e n a l  tu b u le s .  Acute i n t e r s t i t i a l  n e p h r i t i s ,  as was shown 
in  th e  a p p ro p r ia te  s e c t io n ,  i s  f r e q u e n t ly  a s s o c ia te d  w ith  
d ip h th e r i a .  Thus Councilman ( 189Q) found a v ary ing  degree 
of i n t e r s t i t i a l  involvement i n  24 of 103 cases  of pure diph­
t h e r i a  and a lso  saw t h i s  type of r e n a l  l e s io n  in  cases  
where d ip h th e r ia  was combined w ith  one of the  o th e r  exan­
them ata. Muir (1933), among o th e r  a u th o r s , has d esc r ib ed  
t r u e  g lo m e ru lo -n e p h r i t is  in  d ip h th e r ia ,  l i k e  th e  case men­
t io n e d  above.
N e p h r i t is  in  Pneumonia.
The r e n a l  l e s io n  has been s tu d ie d  in  28 cases  of 
pneumonia between the ages of  2 weeks and 9 y e a rs .  Of th e se  
c h i ld re n ,  7 were under 6 months and o th e r  11 were under 1 
year of age, while 19 were of the  male, and 9 of th e  female 
sex . Broncho-pneumonia was the  type of  le s io n  p re se n t  in  
a l l  but 3 c a se s ,  and of th ese  excep tions  2 had lo b a r  pneu­
monia, and one had a chronic  i n t e r s t i t i a l  pulmonary le s io n .  
S ev era l cases  were com plicated by mild g a s t r o - e n t e r i t i s  or 
by o t i t i s ,  w hile in  one p a t i e n t  a sm all r i g h t - s id e d  i n t e r ­
lo b a r  empyaema was p re s e n t .  In  ano ther  p a t i e n t  pneumococcal
meningitis/
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m e n in g it is  com plicated  the  pneumonia, in  ano ther  a la rg e  
s e p t ic  burn r e s u l t i n g  from a p o u l t i c e ,  w hile in  a f i n a l  case 
pneumonia fo llow ed the  o p e ra t io n  of appendicectomy and here 
marked f a t t y  d eg e n era tio n  was p re s e n t  in  the  l i v e r  and k id ­
neys, su g g e s tin g  delayed chloroform  po ison ing . These l a s t  
3 cases  as w ell  as one of the two lo b a r  pneumonias were 
com plicated  by n e p h r i t i s .  The kidneys in  a l l  4 n e p h r i t i s  
cases were d esc r ib ed  a t  au topsy  as being  extrem ely  pa le  and 
m o tt led , and in  2 cases  sw e l l in g  was p re se n t  which involved 
a l l  p a r t s  of the  k idney, though p a r t i c u l a r l y  the  c o r t i c e s .  
H is to lo g ic a l ly ,  the  g lom eru li i n  a l l  cases  showed vary in g  
degrees of inflam m atory change, though in  no in s ta n c e  was 
th e  l e s io n  o f  a very  in te n se  n a tu re ,  i n  one case  the  glom­
e r u l i  were congested and v ery  c e l l u l a r ,  w ith  numerous 
polymorphs in  the t u f t s .  In  ano ther  albuminous exudate in  
the  capsule of  Bowman was the  most s t r i k i n g  f e a tu r e ,  and in  
a d d i t io n  the  c a p i l l a r i e s  appeared to  be l a r g e ly  ocoluded 
by e n d o th e l ia l  p r o l i f e r a t i o n .  A t h i r d  showed marked glomeru­
l a r  enlargem ent w ith  much c e l l  in c re a se  and polymorphonuclear 
i n f i l t r a t i o n  o f  the  t u f t s , w i t h ,  i n  a d d i t io n ,  h y a l in e  n e c ro s is  
of an o cc as io n a l loop . The fo u r th  case was of a  type s im i la r  
to  t h i s  l a s t ,  but of a l e s s  severe  degree . The tu b u le s  in  
a l l  4 showed d eg en era tiv e  changes. In  the  case fo llo w in g  
appendicectomy the  s e c r e t in g  e p i th e l iu m  was g ra n u la r  and 
v ac u o la ted , a p p a re n t ly  from s o lu t io n  o f  f a t  d r o p le t s ,  (no 
f ro z e n /
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f ro z en  s e c t io n s  were a v a i la b le  h e r e ) , w ith  ex ten s iv e  a reas  
of c e l l  n e c ro s i s ,  the n u c le i  having d isappeared  and the c e l l s  
having desquamated in to  the  lumina of the  tu b u le s .  B ile  p ig ­
ment was a lso  abundant in  t h i s  case , both in  the s e c r e t in g  
and the  c o l l e c t i n g  tu b u la r  e p i th e l iu m . In  two o th e r  in s ta n c e s  
cloudy sw e ll in g  was the  c h ie f  e p i t h e l i a l  change, w ith  red  
blood co rp u sc les  and polymorphs in  th e  lumina of some convol­
u te d  tu b u le s .  In  one of th e se  f a t  was p re se n t  in  groups of 
convoluted  tu b u le s  and in  the d e b r is  w i th in  t h e i r  lumina.
No a n is o t ro p ic  l ip o id  was found. V arious types o f  c a s t s  were 
no ted  in  the lumina of some tu b u le s  in  a l l  c a se s .  The p a t i e n t  
w ith  the la rg e  s e p t ic  burn showed f a i r l y  w idespread h y a lin e  
d ro p le t  d eg en era tio n  of th e  e p i th e l iu m , and here  a lso  c e l l u ­
l a r  i n f i l t r a t i o n  of th e  i n t e r s t i t i a l  t i s s u e  was a noteworthy 
f e a tu r e ,  the c e l l s  being  p re se n t  both i n  sm all compact f o c i ,  
and d i s t r i b u t e d  more d i f f u s e ly ,  the  appearance su g g es tin g  a 
v e ry  e a r ly  acu te  i n t e r s t i t i a l  l e s io n ,  though secondary to  
the  g lom eru lar and tu b u la r  changes d e sc r ib e d  above. An i n ­
t e r e s t i n g  f e a tu re  o f  t h i s  case was th e  presence  in  the  sm all 
c a p i l l a r i e s  o f  the c o r te x  and m edulla, o f  a g re a t  in c re a se  in  
the  number of le u c o c y te s ,  lymphocytes predom inating , which 
were a p p a re n t ly  th e  source of th e  o e l l  c o l l e c t io n s  in  the  
i n t e r s t i t i a l  t i s s u e  (Schridde and Councilman). Very s l i g h t
d i f fu s e  o e l l  i n f i l t r a t i o n  was observed in  ano ther  o f  th e  4
i n t e r s t i t i a l
n e p h r i t i s  c a se s ,  and/oedema occurred  in  the  l a s t  two in s ta n c e s .  
I n /
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In  the  rem aining  24 p a t i e n t s  no notew orthy g lom eru lar l e s io n  
was found beyond s l i g h t  albuminous exudate in  th e  capsu le  of 
Bowman, in  some, bu t the  s e c r e t in g  e p i th e l iu m  showed vary ing  
degrees of tu b u la r  d eg en era tio n , "acu te  n e p h ro s is "  Gray (1933). 
In  14 in s ta n c e s  th e  tu b u la r  l e s io n  was s l i g h t ,  c o n s is t in g  
g e n e ra l ly  o f  cloudy sw e ll in g ,  sometimes of minimal degree .
In  the rem aining 10 p a t i e n t s ,  d eg e n e ra tiv e  tu b u la r  le s io n s  
were more se v e re ,  th e  s e c r e t in g  e p i th e l iu m  showing marked 
cloudy sw e llin g  or v acu o la r  d eg e n e ra tio n  of  the  c e l l  p ro to ­
plasm, or being of f l a t  g ran u la r  ty p e . In  one case only, 
e a r ly  h y a lin e  d ro p le t  d eg en era tio n  was no ted . Hyaline and 
g ran u la r  c a s t s  were p re se n t  in  some in s ta n c e s ,  but th e re  was 
no noteworthy haemorrhage in  any, and leu co cy tes  were absen t 
from the  lumina of  th e  tu b u le s .  The only  i n t e r s t i t i a l  change 
was a s l i g h t  degree of oedema in  some k idneys . I t  would 
appear from t h i s  s e r i e s  of ca ses  t h a t  i n  c h i ld r e n  pneumonia, 
a t  l e a s t  th e  broncho-pneumonic ty p e ,  i s  n o t  prone to  lead  to  
ac u te  inflam m atory le s io n s  in  the k id n ey s . Broncho-pneumonia 
i s  f r e q u e n t ly  a te rm in a l  ev en t,  bu t in  th e  cases  s e le c te d  
fo r  t h i s  s tudy , broncho-pneumonia was th e  prim ary l e s io n ,  
and c o n s o l id a t io n  was g e n e ra l ly  f a i r l y  e x te n s iv e .  No uncom­
p l i c a t e d  case of  broncho-pneumonia in  t h i s  s e r i e s  was a s s o c i ­
a te d  w ith  n e p h r i t i s ,  3 of the  4 in s ta n c e s  where n e p h r i t i s  
occurred  being a s s o c ia te d  w ith  some o th e r  le s io n ,  pneumococcal 
m e n in g i t i s ,  s e p t i c  burn, delayed chloroform  p o iso n in g  and i n  
t h e /
the  fo u r th  case lo b a r  pneumonia, or a t  l e a s t  pneumonia of  
lo b a r  d i s t r i b u t i o n ,  was p re s e n t .  This c h i ld  was only 2 years 
o ld ,  and t ru e  lo b a r  pneumonia i s  s t i l l  r a r e  a t  t h i s  age. Von Kahl- 
den (1 891),.  s tudy ing  the  r e n a l  l e s io n  in  both lo b a r  and 
broncho-pneumonia found n e p h r i t i s  in  th e  l a t t e r  as w ell as 
in  th e  form er, though l e s s  severe  i n  type in  the  broncho- 
pneumonic c a se s .  The ages of th e  p a t i e n t s  w ith  n e p h r i t i c  
com plica tions  were 2 y ea rs ,  3 y e a rs ,  3J- y e a rs ,  and 9 years  
r e s p e c t iv e ly .  In  the  11 in f a n t s  under 1 year of age, no 
s p e c ia l  s e v e r i ty  was noted  in  the type of e p i t h e l i a l  l e s io n ,  
even in  a number of bab ies  a few weeks o ld .  S p ec ia l  a t t e n ­
t i o n  was paid  to  t h i s  p o in t ,  s in ce  Blackman and Rake 
(1932) found th a t  young in f a n t s  are  p a r t i c u l a r l y  s u s c e p t ib le  
to  pneumococcal in f e c t io n ,  and in  a s e r i e s  of 95 cases  i n ­
v e s t ig a te d  by them, almost 10 per c e n t ,  showed severe  neph­
r i t i c  changes h i s t o l o g i c a l l y ,  though on naked-eye exam ination
no g ro ss  abnorm ality  was d e te c te d  i n  th e  k idneys .
Brown
Blackman/and Rake (1931) a ls o  succeeded in  producing 
acu te  and sub -acu te  changes, comparable to  n e p h r i t i s  i n  man, 
in  a s e r i e s  of r a b b i t s ,  by i n j e c t i o n  of  an a u to ly s a te ,  ob­
ta in e d  from pneumocoooi, and a lso  by in tra d e rm a l  i n j e c t io n s  
of pneumocoooi o f  types  I ,  I I ,  and I I I .  In  a l l  o f  th e se  
anim als pneumocoooi could be dem onstrated  in  the  c a p i l l a r i e s  
of the  k id n ey s , as p a r t  o f  a g en e ra l  se p tica em ia , though the  
e f f e c t s  o f  th e  a u to ly s a te  alone p repared  from type I pneumo- 
cocci /
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pneumocoooi were shown by h y a l in e  and f ib ro u s  thrombi of the  
g lom eru lar c a p i l l a r i e s ,  w ith  blood and f i b r i n  i n  th e  tu b u le s ,  
and e p i t h e l i a l  damage i n  th e  l a t t e r .
Oedema was not p re se n t  in  any of the  4 n e p h r i t i c  
p a t i e n t s  on c l i n i c a l  exam ination . The u r in e  i s  mentioned in  
th e  case re c o rd s  i n  only  2 members of  t h i s  group, albumin 
alone being p re se n t  in  one, and albumin w ith  c a s ts  of u n sp e c i­
f ie d  ty p e , and re d  and w hite blood co rp u sc les  i n  the  o th e r .
The m a jo r i ty  o f  au th o rs  f in d  th a t  pneumococcal le s io n s  are  
com para tive ly  r a r e l y  follow ed by n e p h r i t i s ,  and Volhard and 
Fahr co n s id e r  i t  noteworthy t h a t  so few pleuro-pulm onary
d is e a s e s  which provide so many h o s p i t a l  c a se s ,  lead  to  neph-
(1891)
r i t i s .  Yon K ahlden/quotes the  c o l le c te d  f ig u re s  o f  v a r io u s  
in v e s t ig a to r s  who s tu d ie d  th e  r e n a l  l e s io n  in  a d u l t  p a t i e n t s  
w ith  pneumonia, and found the  inc idence  of n e p h r i t i s  low.
Thus Rauwerck in  550 oases of pneumonia found n e p h r i t i s  in  
13 (2 .4  per c e n t . ) ,  B o sen s te in  in  130 oases saw n e p h r i t i s  
only  tw ice (1 .5  per c e n t . ) ,  w hile  Wagner i n  150 p a t i e n t s  found 
n e p h r i t i c  com plica tions  in  only  4 (2 .6  per c e n t . ) ,  in  Bus­
s e l l ^  (1929) s e r i e s  of 25 oases of lo b a r  pneumonia n e p h r i t i s  
occurred  on ly  in  4, and t h i s  inc idence  corresponds w ith  th a t  
i n  the  s e r i e s  o f  broncho-pneumonia in  c h i ld re n  under d is c u s s io n .  
In  B u sse ll* s  group, parenchymatous d eg en e ra tio n  was found in  
18, and th e  kidneys were normal in  3 in s ta n c e s .  Gray (1933) 
in  6 p a t i e n t s  w ith  lo b a r  pneumonia, found tu b u la r  d eg e n e ra tio n
Of/
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of moderate or extreme degree, accompanied in  one case by 
s l i g h t  fo c a l  g lo m e ru lo -n e p h r i t is .  In  8 p a t i e n t s  w ith  broncho­
pneumonia t h i s  au thor found in  th e  m a jo r i ty ,  only  an in s i g ­
n i f i c a n t  degree of tu b u la r  d e g e n e ra t io n , w ith  no evidence of 
acu te  inflam m ation . The pneumococcus is cons idered , however, of 
some e t io l o g i c a l  s ig n i f ic a n c e ,  ra n k in g  next in  importance to  th e  
s t r e p to c o c c u s ,  in  the  opin ion  of some in v e s t ig a to r s ,  in c lu d in g  
Yolhard and Fahr and A schoff , though the  v i ru le n c e  o f  the  pneumo-j 
coccus i s  much l e s s  th a n  th a t  of th e  s t r e p to c o c c u s .
N e p h r i t is  in  G a s t r o e n t e r i t i s .
Gases of g a s t r o - e n t e r i t i s  were in v e s t ig a te d  to  the
number of 27, 14 o f  th e se  being o f  the  male, and 13 of the
female sex, while the ages v a r ie d  from 5 days to  7 y e a rs ,  14 
being under 6 months and o th e r  5 between 6 months and 1 year 
of age. in  t h i s  group acu te  n e p h r i t i s  was p re se n t  in  3 in ­
s ta n c e s .  The f i r s t  of th e se  p a t i e n t s  was a male c h i ld ,  aged 
4 y e a rs ,  w ith  a h i s t o r y  o f  vom iting fo r  3 days, th e  second
a male in f a n t  o f  4 months, who had s u f fe re d  from d ia r rh o e a
and vom iting fo r  10 days, and th e  t h i r d  a female in f a n t  aged 
27 weeks. In  t h i s  l a s t  case a te rm in a l  broncho-pneumonia 
was a lso  p re s e n t ,  but the  c h i ld  had had p rev ious  in t e r m i t t e n t  
a t ta c k s  of  vom iting  and d ia r rh o e a ,  and had been in  h o s p i t a l  
on s e v e ra l  occasions on account o f  t h i s  co n d i t io n  in  th e  l a s t  
few/
few months of l i f e .  No noteworthy abnorm ality  was seen a t  
au topsy  in  the kidneys of any of th e se  c h i ld re n ,  except in  
the  f i r s t  case where th e  co r te x  was m ottled  as a r e s u l t  of 
f a t t y  change in  th e  tu b u le s .  H i s to lo g ic a l ly  in  the f i r s t  
case the type of  g lom eru lar involvement was fo c a l ,  some 
g lom eru li being g r e a t l y  en la rged , sw ollen , and b lo o d le s s ,  
w ith  marked c e l l u l a r  in c re a se  in c lu d in g  polymorphonuclear 
i n f i l t r a t i o n .  Others were only m oderately  en la rged , w ith  
w e l l - f i l l e d  c a p i l l a r i e s .  The tu b u la r  ep ith e l iu m  was the se a t  
of marked cloudy sw e l l in g .  In  th e  o th e r  2 in s ta n c e s  a r a th e r  
mild degree of d i f fu s e  g lo m e ru l i t i s  was p re s e n t ,  w ith  e n la rg e ­
ment and in c rease d  c e l l u l a r i t y  of the t u f t s ,  lo s s  of the  
covering  ep i th e l iu m , and congestion  of the  c a p i l l a r i e s .
Cloudy sw e llin g  was noted in  th e  s e c r e t in g  e p i th e l iu m  of 
both  th e se  cases  w ith  e a r ly  h y a l in e -d ro p le t  d eg en era tio n  in  
one, and a s t r i k i n g  f e a tu re  in  both  was the  presence of hae­
morrhage in to  i s o l a t e d  convolu ted  tu b u le s .  The i n t e r s t i t i a l  
t i s s u e  and v e s s e ls  were f r e e  from any notew orthy l e s io n .
No oedema was noted c l i n i c a l l y  in  any o f  th e se  th r e e  c h i ld re n .  
A t r a c e  of albumin was found in  the  u r in e  of the  4 -year o ld  
p a t i e n t ,  w hile pus was p re s e n t  in  specimens from th e  o th e r  
two c h i ld re n ,  and a co lifo rm  c u l tu r e  was o b ta ined  from the  
u r in e  o f  each , though a t  post-mortem no s ig n  of an acu te  i n ­
flammatory l e s io n  was seen  in  the  k idneys, r e n a l  p e lv e s ,  
u r e t e r s ,  or b ladder of e i t h e r .  With reg a rd  to  the  rem ain ing  
k id n e y s /
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kidneys in  t h i s  s e r i e s  (2 4 ) , no abnorm ality  was d e te c te d  on 
naked-eye exam ination of any of th e s e .  H is to lo g ic a l ly ,  no 
g lom eru lar  le s io n  was d e te c te d  in  any, beyond s l i g h t  conges­
t i o n  of  the  c a p i l l a r i e s ,  or a  l i t t l e  albuminous exudate , w ith  
or w ithou t a few degenera ted  e p i t h e l i a l  c e l l s  in  the  capsule 
of  Bowman. The s e c r e t in g  tu b u la r  ep i th e l iu m  was the  s e a t  o f  
d eg en era tiv e  changes of va ry ing  degree , being  severe  or ex­
treme in  8 cases^ and mild or moderate in  15. The l a s t  case 
deserves  s p e c ia l  mention on account o f  almost complete a p la s ia  
of one k idney . This case has been p re v io u s ly  re p o r te d  in  the 
s e c t io n  d ea lin g  w ith  c o n g e n ita l  a b n o rm a l i t ie s .  Of the 8 c h i l ­
dren w ith  severe  d eg e n era tiv e  changes, the  most extreme degree 
was p re se n t  in  a female c h i ld  aged 15 months w ith  abundant 
albumin in  th e  u r i n e , who d ied  a f t e r  3 days1 i l ln e s s ,w h e n  
g e n e ra l is e d  c a ta r r h  of the  stomach and sm all and la rg e  bowel 
was found a t  au topsy , to g e th e r  w ith  a l e f t - s i d e d  p y e l i t i s .
The kidneys a t  post-mortem were ex trem ely  pa le  and f a t t y ,  the 
out su r fa c e  of the c o r t i c e s  being m ottled  from in te rm in g led  
a re a s  of  f a t t y  change and co n g es tio n , while the s u p e r f i c i a l  
s t e l l a t e  ve in s  were engorged.
M ic ro sco p ica l ly  the  g lom eru li appeared e s s e n t i a l l y  
normal, but th e  s e c r e t in g  e p i th e l iu m  showed almost complete 
co a g u la t iv e  n e c ro s is  w ith  sw ollen , dead, s t r u c t u r e l e s s  c e l l s  
p r o je c t in g  in to  th e  lumina of th e  convoluted  tu b u le s ,  thus  
reducing  them to  mere s l i t s .  The norm ally  s ta in e d  n u c le i  in  
the  c o l l e c t i n g  tu b u le s  and in  th e  g lom eru li c o n t ra s te d  markedly 
w i th /
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with the eosinophil-staining, structureless, secreting epi­
thelium, where only the basement-membranes and the cell out­
lines were visible. Such severe tubular changes are sometimes 
designated by the name of acute tubular nephritis, but the 
writer prefers Gray*s (1933) term, "acute nephrosis", as in 
the case just described, there was no evidence of anything in 
the nature of an inflammatory reaction. Another case showed 
marked tubular degeneration with extreme cloudy swelling, and 
actual necrosis of a fair proportion of cells, many of these 
having desquamated^thus producing marked structural distor­
tion. In another instance early hyaline-droplet degeneration 
involved a number of convoluted tubules. In frozen sections 
of this kidney a ring of fat droplets was present next the 
basement-merabrane, in the majority of the convoluted tubules. 
In the remaining five cases of this group of 8, severe cloudy 
swelling or vacuolar degeneration of the secreting epithelium 
was evident, though with little actual cell death, much proto­
plasmic ddbris being present in the lurnina of many tubules,in 
the form of droplets or casts. In the other 15 patients no 
lesion was detected beyond slight degenerative changes of the 
secreting epithelium, which was generally the seat of cloudy 
swelling though sometimes rather flattened and granular.
Frozen sections of one of the kidneys in the above group of 
15 were examined for fat, but this was negligible in amount.
The importance attributed by some of the text-books
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on P a e d ia t r ic s  to  g a s t r o - e n t e r i t i s  as an e t i o l o g i c a l  f a c to r  
in  the  n e p h r i t i s  of in fan cy , has a l re a d y  been mentioned, in  
the  s e c t io n  d e a l in g  w ith  e t io lo g y .  Among o th e r  w r i te r s  on 
the  s u b je c t ,  Koplik (1902) b e l ie v e s  th a t  n e p h r i t i s  as a com­
p l i c a t i o n  of g a s t r o - e n t e r i t i s  i s  much more f re q u en t  than  
g e n e ra l ly  reco g n ised , o f te n  appearing  e a r ly  in  the  course of 
t h i s  d is e a s e .  In  mild c a se s ,  albumin may be the only e v i ­
dence of r e n a l  damage, though uraemic m a n ife s ta t io n s  and 
oedema of the e x t re m it ie s  may supervene in  severe  ca se s .  The 
p ro g n o s is ,  accord ing  to  K oplik , i s  g e n e ra l ly  good. Czerny 
and Moser (1894) b e l ie v e  th a t  v a r io u s  forms of n e p h r i t i s  
com plicate  g a s t r o - e n t e r i t i s ywhen not only  albumin bu t h y a l in e  
and g ran u la r  c a s t s ,  and re d  and white blood co rpusc les  are 
found in  the  u r in e ,  while blood i s  o c c a s io n a l ly  p re se n t  in  
amount s u f f i c i e n t  fo r  macroscopic r e c o g n i t io n .  These au th o rs  
r a r e l y  observed oedema in  such c a ses .  As, however, they  f r e ­
q u en t ly  saw masses of  m icro-organism s in  s e c t io n s ,  a s s o c ia te d  
w ith  f o c i  of c e l l  i n f i l t r a t i o n  the p o s s i b i l i t y  i s  th a t  some 
of t h e i r  cases were of the n a tu re  of p y e lo n e p h r i t i s .  
F e ls e n th a l  and Bernard (1894) found vary in g  amounts of  albumin 
in  the u r in e  of the  m a jo r i ty  of c h i ld re n  w ith  g a s t r o - e n t e r i t i s ,  
though t h i s  was abundant only  in  the  more ch ron ic  c a s e s . They 
never saw gross  haem aturia  in  such p a t i e n t s  though red  blood 
co rp u sc les  were sometimes p re se n t  on m icroscopic  exam ination 
of th e  sedim ent. Oedema was o f ten  seen in  the  face  and lower
lim bs, bu t they emphasize the importance of d i s t in g u is h in g  
n e p h r i t i c /
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n e p h r i t i c  from m arantic  oedema. Though in  most of the cases 
they  d e sc r ib e  h i s t o l o g i c a l l y ,  tu b u la r  d eg e n e ra tiv e  changes 
predom inated, in  a t  l e a s t  3 in s ta n c e s  g lom eru lar involvement 
was e v i d e n t ,w ith  marked haemorrhage in to  the tu b u le s ,  and 
one of th ese  cases showed,in a d d i t io n ,  i n t e r s t i t i a l  c e l l -  
i n f i l t r a t i o n .  In  n e p h r i t i s  a s s o c ia te d  w ith  g a s t r o - e n t e r i t i s  
th e  u n d er ly in g  f a c to r  would appear to  be to x ic  ab so rp tio n  
from the  a l im e n ta ry  t r a c t .  N e p h r i t is  in  a d u l ts  has a ls o  
been d esc r ib ed  in  severe  g a s t r o - i n t e s t i n a l  le s io n s  w ith  marked 
toxaem ia. Thus Brown, Eusterman, Hartman, and Rowntree (1923) 
r e p o r t  a s e r i e s  of cases  of n e p h r i t i s  a s s o c ia te d  w ith  p y lo r ic  
or duodenal o b s t r u c t io n ,  in  some of which, a long  w ith  glom­
e r u l a r  involvem ent, f o c i  of ro u n d -c e l l  i n f i l t r a t i o n  were 
noted as in  F e ls e n th a l  and B ernard1s case mentioned above. 
Zeraan, Friedman and Mann (1924) d iagnosed to x ic  d eg en era tiv e  
neph rosis  in  4 cases  of p y lo r ic  o b s t ru c t io n  where h i s t o l o g i ­
c a l ly  an extreme degree of c e l l  n e c ro s is  was e v id e n t ,  the  
l e s io n  here  c lo s e ly  resem bling  th a t  o f  the  c h i ld  in  the  
p re se n t  s e r i e s  w ith  ex ten s iv e  co a g u la t iv e  n e c ro s is  of th e  
s e c r e t in g  ep i th e l iu m , though the  dead c e l l s  in  the  a d u l t  k id ­
ney showed d e p o s i ts  of calcium  s a l t s  no t p re se n t  in  th e  c h i ld .  
Fox, Mantel and Rabens (1931) a ls o  r e p o r t  r e n a l  involvement 
in  an a d u l t  w ith  s t r a n g u la t io n  of a loop of sm all bowel in  
an in g u in a l  h e r n ia .
Renal damage from ab so rp tio n  of to x in s  e la b o ra te d  in  
th e  bowel, would th e re fo r e  appear to  r e s u l t  bo th  in  c h i ld re n  
and /
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and in  a d u l t s ,  though in  th e  form er, a r e l a t i v e l y  mild 
c a ta r r h a l  co n d i t io n  of th e  g a s t r o - i n t e s t i n a l  mucosa appar­
e n t ly  s u f f i c e s  t o  determ ine e i t h e r  a t ru e  n e p h r i t i s  or an 
acu te  nephrosis  w ith  almost t o t a l  n e c ro s is  of the  s e c r e t in g  
e p i th e l iu m , w hile in  a d u l ts  a s im i la r  degree of r e n a l  damage 
i s  seen only in  severe o b s t ru c t iv e  l e s io n s .  This severe  
r e n a l  involvement in  c h i ld re n ,  in  view of th e  r e l a t i v e  m ild­
ness of  the  u n d er ly in g  inflam matory l e s io n ,  would b ea r  out 
the  f a c t  t h a t  the  kidneys in  young s u b je c ts  have a minimal 
power of r e s i s t a n c e .
N e p h r i t is  in  T u b e rc u lo s is . (12 c a s e s ) .
12 cases  of tu b e rc u lo s is  were in v e s t ig a te d ,  6 of 
th e se  in  male and 6 in  female c h i ld re n ,  between the  ages of  
5 months and 10 y e a rs .  3 cases  of n e p h r i t i s  occurred  in  
t h i s  group, one of which has been a lre ad y  d e sc r ib e d  (acu te  
i n t e r s t i t i a l  n e p h r i t i s  a s s o c ia te d  w ith  ta b e s  m e s e n te r ic a ) , 
and w i l l  not be f u r th e r  mentioned h e re .  In  ano ther  p a t i e n t  
the kidneys were the  s e a t  o f  an e a r ly  sub -acu te  n e p h r i t i s  
a s s o c ia te d  w ith  s l i g h t  amyloid d e g e n e ra t io n .  In  the  3rd e a r ly  
acu te  g lo m e ru lo -n e p h r i t is  was p r e s e n t .  The case of sub-acu te  
n e p h r i t i s  occurred  in  a male c h i ld  aged 10 y e a r s ,  w ith  marked 
kyphosis . P o t t f s d ise a se  had been p re se n t  s in c e  th e  age of 2, 
and a d isc h a rg in g  s inus  had developed in  the r i g h t  th ig h  about
3/
3 y ea rs  ante-mortem. The c h i ld  was adm itted  s u f f e r in g  from 
oedema, w ith  a h i s t o r y  of p a s s in g  blood p er  rectum . The 
u r in e ,  which was d im in ished  in  amount, con ta ined  abundant 
albumin and f a i r l y  numerous c a s ts  of e p i t h e l i a l  and g ran u la r  
type w ith , in  a d d i t io n ,  many e p i t h e l i a l  c e l l s  and le u c o cy te s .  
There was no mention of haem atu ria  while th e  c h i ld  was in  
h o s p i t a l ,  though the u r in e  was "dark" b e fo re  adm ission to  
the  wards. The r e n a l  e f f i c ie n c y  was im paired  in  t h i s  p a t i e n t  
the  r e s u l t  of th e  pigment t e s t  be ing  low, only 32 per c e n t ,  
of pigment being ex c re ted  in  2 h o u rs ,  though e x c re t io n  of 
u rea  was approxim ately  normal -  2 .4  p e r  c e n t ,  in  2 hours . 
Pneumococcal p e r i t o n i t i s  proved a f a t a l  com plica tion . The 
kidneys a t  au topsy  were s l i g h t l y  e n la rg e d ,  w ith  swollen co r­
t i c e s ,  f a t t y  and c a t a r r h a l  tu b u la r  changes g iv ing  the  cut 
su r fa c e  a m o ttled  appearance. On m icroscopic  exam ination 
th e  g lom eru li  were sw ollen th roughou t, w ith  an in c re a se  of  
c e l l s  in  th e  t u f t s ,  th e  cap su les  in  some in s ta n c e s  showing 
e p i t h e l i a l  c re s c e n ts  while v a ry in g  degrees  o f  adhesion  were 
no ted  between capsu les  and t u f t s .  In  a d d i t io n ,  amyloid 
d eg e n e ra t io n  of s l i g h t  degree was seen in  the  c a p i l l a r i e s  
of some g lo m e ru l i ,  the  a f f e r e n t  g lom eru lar  a r t e r i o l e s  a lso  
b e ing  a f f e c t e d ,  and to  a s l i g h t  e x te n t  th e  basement membranes 
The r e n a l  tu b u le s  were l in e d  by a f l a t  g ra n u la r  type of e p i ­
th e liu m , and much d e b r is  was p re se n t  in  the  lumina. Many 
convoluted  tu b u le s  a lso  con ta ined  c a s t s ,  c h i e f ly  of h y a l in e
ty p e .  The i n t e r s t i t i a l  t i s s u e  was oedematous, w ith  f o c i  of 
r o u n d - c e l l /
ro u n d -c e l l  i n f i l t r a t i o n .  Amyloid d eg e n e ra tio n  is  of r a r e  
occurrence in  childhood. According to  BrUning and Schwalbe, 
i t  occurs as in  a d u l t s ,  in  cases of c a c h e c tic  d ise ase  such 
as tu b e r c u lo s i s ,  s y p h i l i s ,  and bone su p p u ra tio n . In  one of 
E c k s te in fs cases  p rev io u s ly  mentioned^amyloid deg en era tio n  
was w ell marked in  the  kidneys of a c h i ld  w ith  a mixed tu b e r ­
culous and l u e t i c  in f e c t io n ,  w hile Addis and O liver r e p o r t  
a case in  a c h i ld  of 10 w ith  tu b e rcu lo u s  d is e a se  of the sp ine , 
and a d r a in in g  s in u s ,  as in  th e  case a t  p re se n t  under d is c u s ­
s io n .  The 3rd case of n e p h r i t i s  in  t h i s  s e r i e s  occurred  a ls o  in  
a male c h i ld  aged 10 y ea rs  w ith  ex ten s iv e  tu b e rc u lo s is  of 
the  lungs and th o ra c ic  g lan d s , w idespread m i l ia ry  tu b e rc u lo s is  
and tu b e rc u lo u s  m en in g it is  w ith  tubercu lom ata  in  th e  c e re b e l­
lum. The kidneys in  t h i s  case were en la rg ed  w ith broad co r­
t i c e s  of r a th e r  m ottled  appearance, in  which were found scan ty  
m i l ia ry  tu b e r c le s .  S ec tions  showed d i f f u s e  sw e ll in g  of the 
g lo m eru li ,  th e  noteworthy f e a tu re  of which was ex te n s iv e  en­
gorgement w ith  blood, though no haemorrhages were seen in to  
Bowman*s ca p su le .  In the tu b u le s ,  marked cloudy sw e l l in g  
was the  only l e s io n  found, and the i n t e r s t i t i a l  t i s s u e  was 
normal a p a r t  from s l i g h t  oedema. The in t e r t u b u la r  c a p i l l a r i e s  
were a l l  in te n s e ly  congested . Pat was n e g l ig ib le  in  amount 
in  f ro zen  s e c t io n s .  There was no h i s t o r y  of oedema in  t h i s  
c a se ,  and specimens of th e  u r in e  examined con ta ined  no albumin 
or b lood , w hile  m ic ro sc o p ic a lly ,  only a few leu co cy tes  were 
seen .
The/
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The rem aining 9 cases of t h i s  s e r i e s  showed only 
v a ry in g  degrees of e p i t h e l i a l  d e g e n e ra t io n ,  c h ie f ly  of the  
n a tu re  of cloudy sw elling  of mild or more severe  degree , 
though m i l ia ry  tu b e rc le s  were abundant in  some of th e se  k id ­
neys. In one in s ta n c e ,  in  an in f a n t  aged 10 months, w ith  
tu b e rcu lo u s  u lc e r a t io n  of the bowel, and ta b es  m esen te r ica , 
w ith  g e n e ra l is e d  m il ia ry  sp read , s l i g h t  c e l l u l a r  i n f i l t r a t i o n  
of th e  i n t e r s t i t i a l  t i s s u e  was p r e s e n t ,  sm all a reas  of round, 
p lasm a,or la rg e  mononuclear c e l l s  be ing  d i f f u s e ly  s c a t te r e d  
bo th  in  the  c o r te x  and a t  the  c o r t ic o -m e d u lla ry  ju n c t io n ,  
while s im i la r  c e l l s  occurred  a lso  in  sm all f o c i  o f te n  p e r i -  
g lom erular in  d i s t r i b u t i o n ,  while some of the  l a rg e r  v e s s e ls  
were surrounded ty a Mc e l l  m an tle”, thus in d ic a t in g  d ia p e d e s is  
from th e  v e s s e l s .  In t h i s  case no la rg e  or s t r i k i n g  c e l l  
masses were p re se n t  as in  the  case of acu te  i n t e r s t i t i a l  
n e p h r i t i s  belong ing  to  t h i s  group and a lre ad y  r e p o r te d ,  though 
p o s s ib ly  a s im i la r  c o n d i t io n  was p re se n t  h e re  a t  a very  e a r ly  
s ta g e .  The kidneys in  t h i s  case a t  autopsy were not en la rg ed , 
the  only  abnorm ality  be ing  extreme p a l lo r  o f  th e  o rgans.
N e p h r i t i s  i s  o c c a s io n a l ly  mentioned in  the  l i t e r a t u r e ,  
in  a s s o c ia t io n  w ith  tu b e r c u lo s i s .  Volhard and Fahr, as a l re ad y  
s t a t e d ,  found acu te  i n t e r s t i t i a l  n e p h r i t i s  in  a tube rcu lous  
p a t i e n t .  These au th o rs  b e l ie v e  th a t  th e  to x in s  of  the  tu b e rc le  
b a c i l l u s  a re  perhaps r e s p o n s ib le  fo r  th e  inflam m atory r e n a l  
l e s io n  sometimes a s s o c ia te d  w ith  t h i s  d is e a s e ,  and the b reak ­
down/
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breakdown of caseous m a te r ia l  fo r  the d eg e n e ra tiv e  p ro c e s se s ,  
though they  are not p repared  to  s t a t e  how f a r  the  s p e c i f i c  
tu b e rcu lo u s  to x in s  produce d eg e n e ra t iv e  changes, or to  what 
e x te n t  a s so c ia te d  s t r e p to c o c c a l  in f e c t io n  i s  r e s p o n s ib le .
They would be in c l in e d  to  s t r e s s  t h i s  l a s t  p o s s i b i l i t y ,  were 
i t  not fo r  the f a c t  th a t  v a r io u s  in v e s t ig a to r s  have shown 
t h a t  tu b e rc u l in  in j e c t io n s  can produce haemorrhagic n e p h r i t i s .  
J a s ie n s k i  (1930) found symptoms of n e p h r i t i s  only e x c ep tio n ­
a l l y  in  tu b e rcu lo u s  p a t i e n t s .  He b e l ie v e s  t h a t  the  kidney
tu b e rc le
can e x c re te  w ith  the  u r i n e , / b a c i l l i  to x ic  f o r  guinea p ig s ,  
w ithou t i t s e l f  developing  a tu b e rcu lo u s  l e s io n .  He mentions 
in s ta n c e s  where animal in o c u la t io n  w ith  th e  u r in e  of p h t h i s i ­
c a l  p a t i e n t s  confirmed the  p resence of tu b e rc le  b a c i l l i  though 
no s ig n  of tu b e rcu lo u s  involvement was seen  a t  autopsy in  th e  
kidneys or g e n i ta l  organs of th e se  in d iv id u a l s .  In o th e r  
ca ses ,  kidneys the  s e a t  of neoplasm or c a lcu lu s  form ation  
e l im in a te d  tu b e rc le  b a c i l l i ,  though on removal a t  o p e ra t io n  
no s ign  of r e n a l  tu b e rc u lo s i s  was found. Holten (1924) 
d e s c r ib e s  haemorrhagic n e p h r i t i s  alone^ or w ith  amyloid d is e a se  
in  tu b e rc u lo u s  p a t i e n t s .  He reg a rd s  th e  former as a no t very 
r a r e  co m p lica tio n , sometimes a r i s i n g  a f t e r  p l e u r i s y  or haemop- 
t o s i s ,  and o cc u rr in g  a t  a l l  s tag es  of p h t h i s i s ,  th e  prognosis  
of the  case depending on th a t  o f  the  pulmonary c o n d it io n .
He re g a rd s  amyloid d is e a se  as the most f re q u e n t  com plica tion  
of tubercu los is , haemorrhagic n e p h r i t i s  coming next in  o rder 
o f /
of frequency , and o th e r  forms of r e n a l  inflam m ation being  
r a r e .  Anderson (1932) r e p o r ts  a case of tu b e rcu lo u s  menin­
g i t i s  in  a p a t i e n t  aged 26 y e a r s ,  tu b e rc le  b a c i l l i  be ing  
found in  the  c e re b ro s p in a l  f l u i d ,  a long w ith  an in c re a se  in  
the  lymphocytes. Some weeks a f t e r  the  p a t i e n t  was adm itted  
to  h o s p i t a l ,  th e  face  and e y e l id s  sw elled ,and  albumin was 
found in  th e  u r in e .  The p a t i e n t  was d ism issed  but was r e ­
adm itted  l a t e r  w ith  acu te  n e p h r i t i s ,  p e r s i s t e n t  albumin and 
abundant blood being  p re se n t  in  the u r in e .  Here, however, 
a mild a t t a c k  of in f lu e n z a  in te rv e n ed  between the m e n in g it is  
and the  onset of n e p h r i t i c  symptoms, so the  former cannot 
be excluded as a p o s s ib le  e t i o l o g i c a l  f a c t o r .  Gray (1933) 
found in  3 cases  of ac u te  m i l ia ry  tu b e rc u lo s is  acu te  n e p h r i t i s  
of very  low grade and of f o c a l  d i s t r i b u t i o n ,  in  one in s ta n c e  
in  a d d i t io n  to  tu b u la r  d e g e n e ra t io n .  N e p h r i t i s ,  however, 
would appear to  be only a r a r e  com plica tion  of tu b e rc u lo s is  
in  c h i ld re n ,  only a s l i g h t  d eg e n e ra t iv e  tu b u la r  le s io n  being  
no ted  even in  kidneys the  s e a t  o f  m u l t ip le  m i l ia ry  tu b e r c le s .
N ep hritis in
Blood D iseases (9 c a s e s ) ,  
e -
N aegji (1923) co n s id e rs  th a t  anaemia in  r a r e  in s ta n c e s  
may induce the  onse t of n e p h r i t i s ,  so the  kidneys o f  p a t i e n t s  
w ith  various  blood d is e a s e s  were in v e s t ig a te d  fo r  any p o s s ib le  
n e p h r i t i c  co m p lica tio n . This group coraprisea 2 cases  of lym­
p h a t i c /
lym phatic leukaem ia, one of von Jaksch*s anaemia, one of 
B an ti*s  d is e a s e ,  w ith haematemesis and anaemia, 2 of anaemia 
g r a v is ,  and 3 of melaena neonatorum. The ages in  t h i s  group 
v a r ie d  from 3 days to  6 y e a rs ,  6 p a t i e n t s  be ing  under 1 year  
of age. Of th e se  9 c h i ld re n  3 were of th e  male, and 6 of 
the  female sex. N e p h r i t is  was not p re se n t  in  any in s t a n c e ,  
but f e a tu r e s  of  i n t e r e s t  were found in  some, of which a b r i e f  
d e s c r ip t io n  w i l l  be g iven , f i r s t  d ism iss in g  the cases w ith  
no noteworthy l e s io n .  The 3 cases  of melaena neonatorum, 
and th e  one of B a n t i !s d is e a se  showed merely a mild degree 
of tu b u la r  c a t a r r h .  In  a f u r th e r  case of anaemia g ra v is  the  
e p ith e liu m  was r a th e r  f l a t t e n e d  and g ra n u la r ,  w ith  a good 
d e a l  o f  c e l l  n e c ro s i s ,  and desquam ation. The 4 rem aining  
c a se s ,  2 o f  anaemia and 2 of lym phatic leukaem ia a re  of some 
i n t e r e s t .  The case of von J a k s c h !s anaemia occurred  in  a 
female in f a n t  dying a t  the age of 43 weeks. P urpuric  spo ts  
were p re se n t  on the  t ru n k ,  and a la rg e  haemorrhage had occur­
re d  in to  the substance  of the thymus. The red  c e l l s  were 
reduced to  2 ,310 ,000  per c.mm.; the  haemoglobin to  36 per  
c e n t . ,  w hile  the  blood p l a t e l e t s  numbered 36,000 p e r  c.mm.
At au topsy  scan ty  small cy s ts  which appeared to  be of  con­
g e n i t a l  o r ig in  were confined  to  the l e f t  k idney . Both organs 
o therw ise  appeared normal except f o r  extreme p a l l o r .  H is to ­
l o g i c a l l y ,  f o c i  of embryonic t i s s u e  were found along w ith  
lymphocytic i n f i l t r a t i o n  and an im perfec t a ttem p t a t  f o l l i c l e
fo rm a tio n . The m icroscopic  c h a ra c te rs  of t h i s  kidney have 
a l r e a d y /
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a lread y  been f u l l y  d e sc r ib e d ,  in  the  s e c t io n  of co n g e n ita l  
a b n o rm a l i t ie s .  The o th e r  anaemic ch ild , ,  aged 14 months, had 
kidneys which appeared normal a t  au topsy , except fo r  p a l l o r .
On h i s t o l o g i c a l  exam ination , s e c t io n s  on the  whole p resen ted  
an appearance normal f o r  the  c h i l d ’s age, the g lom eru lar e p i ­
the lium  having l o s t  the  c h a r a c t e r i s t i c  appearance of the 
i n f a n t i l e  k idney. In  a few a re a s ,  however, the  appearances 
were e x a c t ly  those  of a kidney imm ediately a f t e r  b i r t h ,  th e  
g lom eru li be ing  sm a ll ,  w ith  a prominent covering  ep i th e l iu m , 
and crowded to g e th e r  from la ck  of expansion of the  tu b u le s ;  
in  such fo c i  g lom erular anlage were p r e s e n t .  A few o f  th ese  
p r im i t iv e  g lom eru li were th e  s e a t  of s c l e r o s i s  w ith  th ic k e n ­
ing  o f  the  ca p su le ,  and adhesions between capsu le  and t u f t .  
Throughout t h i s  in v e s t ig a t io n  i t  has been shown th a t  p r im i t iv e  
g lom eru li a re  s p e c ia l ly  prone to  d e g e n e ra te .  Of th e  two r e ­
maining cases  of lym phatic leukaem ia, one occurred  in  a g i r l  
aged 6 y e a r s ,  w ith  marked g en e ra l  g la n d u la r  enlargem ent and 
i n f i l t r a t i o n  of th e  l i v e r  and sp le e n ,  w hile  b u t to n - l i k e  nodules 
of  lymphoid t i s s u e  were p re se n t  in  th e  bowel w a ll .  The re d  
c e l l s  numbered about 2 m i l l io n  per c.mm., w hile the  leu co cy tes  
reached th e  h ig h  f ig u re  of 118,000 s h o r t ly  befo re  d e a th ,  n e a r ly  
100 p er  c e n t ,  of th e se  c e l l s  be ing  lymphocytes. The o th e r  
. p a t i e n t  was a male c h i ld  aged 2 yea rs  w ith  an aleukaemia type 
of leukaem ia, th e  leu co cy tes  in  t h i s  case numbering only 1 ,400 , 
and th e  red  blood c e l l s  h a l f  a m i l l io n ,  while the  haemoglobin 
was/
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was reduced to  10 per c e n t ,  s h o r t ly  b e fo re  d ea th .  No n o te ­
worthy g lan d u la r  or t i s s u e  involvement was no ted  post-mortem 
in  t h i s  case . In th e  f i r s t  case the  kidneys were sw ollen , 
w ith  abundant p e te c h ia l  haemorrhages in  the  subcapsu la r  co r­
t i c e s ,  which were s l i g h t l y  broadened and p a le ,  w ith  w e ll-  
de f in ed  p ink  m edullary r e g io n s .  There was no suggestion  on 
macroscopic exam ination of massive lymphocytic i n f i l t r a t i o n  
of th e se  organs, though a pa tch  of leukaemic i n f i l t r a t i o n  
in to  which haemorrhage had occurred  was p re se n t  in  the  r i g h t  
r e n a l  p e lv i s ,  and the l e f t  p e lv is  showed p e te c h ia e ,  th e  blood 
p re se n t  in  the u r in e  e v id e n t ly  coming from th e se  p e lv ic  hae­
morrhages. The appearance of the  kidneys post-mortem was 
not mentioned in  the  o th e r  ca se .
M ic ro sco p ica lly ,  th e  kidneys in  bo th  cases showed 
well-marked leukaemic i n f i l t r a t i o n ,  much more marked in  th e  
f i r s t  p a t i e n t ,  where the  g lom erular c a p i l l a r i e s  appeared to  
be f i l l e d  w ith  lymphocytes, and th e  v e s s e ls  th roughout s e c t io n s  
were seen as dark  s t r e a k s ,  from t h e i r  abundant lymphocytic 
c o n te n t .  These c e l l s  appeared to  be p re se n t  almost to  th e  
e x c lu s io n  of red  blood c o rp u sc le s .  Foci o f  c e l l  i n f i l t r a t i o n  
were found imm ediately under the  c a p su le ,  bu t were most abun­
dan t a t  the  c o r t ic o -m e d u lla ry  ju n c t io n ,  where l a r g e r  c e l l  
masses were p r e s e n t .  S ec tions  of th e  l i v e r ,  sp leen , bowel, 
and glands showed s im i la r  lymphocytic i n f i l t r a t i o n .
In  the aleukaemic case , sm all pa tches  of c e l l  i n f i l ­
t r a t i o n  were found, c h ie f ly  a t  th e  c o r t ic o -m e d u lla ry  ju n c t io n ,  
t h e /
the  c e l l s  being  mainly la rg e  lymphocytes. The sp leen , l i v e r ,  
glands and bone marrow s im i la r ly  showed f o c i  o f  lymphocytic 
i n f i l t r a t i o n .
N e p h r i t is  in  J a u n d ic e .
A few cases  of jaund ice  were a v a i la b le  fo r  s tudy .
Of th e se  c h i ld re n  3 had c o n g e n ita l  a t r e s i a  of the  b i l e - d u c t s .  
The 4 th  had severe  jaund ice  2 days a f t e r  b i r t h ,  though no 
gross h e p a t ic  d e fe c t  was found a t  au topsy . Other 2 p a t i e n t s  
su f fe re d  from delayed chloroform  p o iso n in g , 2 from acu te  
yellow  atrophy  of th e  l i v e r ,  and 1 from h e p a t ic  c i r r h o s i s .
(A case of m alignant hepatoma has been in c luded  in  the se c ­
t io n  on tum ours). The ages in  t h i s  group v a r ie d  from 2 days 
to  10 y e a r s ,  and 5 were of  the  fem ale , and 4 of the  male 
sex . A mild e a r ly  n e p h r i t i s  occurred  in  2 members of t h i s  
group, one be ing  an In fa n t  aged 6 weeks w ith  c o n g e n ita l  
a t r e s i a  of th e  b i l e  d u c ts ,  and the  o th e r  a c h i ld  of 9 y e a rs  
w ith  delayed chloroform  p o iso n in g . In  the  in f a n t  the  kidneys 
were deep ly  b i l e - s t a i n e d ,  w hile  the  o ld e r  c h i ld  showed ex­
treme f a t t y  d eg en era tio n  of th e  k id n ey s , as w e ll  as o f  the  
l i v e r  and h e a r t  m uscle, th e  r e s u l t  o f  de layed  chloroform  
p o iso n in g , fo llo w in g  o p e ra t io n  fo r  a p e r fo ra te d  gangrenous 
appendix.
H is to lo g ic a l ly ,  the  i n f a n t i l e  kidneys showed f a i r l y
d i f f u s e /
d i f fu s e  g lom erular involvement w ith  sw e l l in g ,  in te n s e  con­
g e s t io n  of the c a p i l l a r i e s ,  and desquamation of the covering  
ep i th e l iu m , though a few g lom eru li remained normal and formed 
a s t r i k i n g  c o n t r a s t  to  those  involved  in  the  inflam matory 
p ro c e s s .  In the tu b u le s  marked c a ta r r h a l  changes were p re se n t  
In  the s e c r e t in g  ep i th e l iu m , which was th e  se a t  o f  marked 
v acu o la r  d e g e n e ra t io n ,  many c e l l s  having l o s t  t h e i r  n u c le i .
Rare tu b u le s  con ta ined  red  blood c o rp u sc le s ,  w hile  in  o th e r s ,  
d e b r is  or g ra n u la r  c a s ts  were p r e s e n t .  S ec tions  showed l e s s  
b i l e  pigment than th e  gross appearance of th e  kidneys would 
have suggested . No le s io n  was noted in  th e  i n t e r s t i t i a l  
t i s s u e .
In  th e  2nd case the  g lom eru li were sw ollen and b lood­
l e s s  from e n d o th e l ia l  c e l l  p r o l i f e r a t i o n ,  w i th , in  th e  capsu le  
of Bowman  ^much albuminous exuda te , which could be seen in  
some in s ta n c e s  ex tend ing  in to  the  neck of the  corresponding  
tu b u le .  Severe tu b u la r  d eg e n era tio n  was e v id e n t ,  w ith  marked 
c e l l  n e c ro s i s ,  groups of convoluted tu b u le s  hav ing  l o s t  t h e i r  
l i n i n g  ep i th e l iu m , which had desquamated in to  the  lumina. 
Elsewhere cloudy sw e llin g  was so extreme as alm ost to  b lock 
the  lum ina, and many c e l l s  were v a c u o la te d ,  a p p a re n tly  from 
th e  d is s o lv in g  of f a t  d r o p le ts  in  the  p rocess  of p a r a f f in -  
embedding. Much b i l e  pigment was a ls o  d ep o s i ted  bo th  in  the  
s e c r e t in g  and c o l l e c t i n g  e p i th e l iu m , and many g ra n u la r  c a s ts  
were found in  the c o l l e c t in g  tu b u le s .  I n t e r s t i t i a l  oedema 
was marked. Examine of th e  u r in e  in  th e  f i r s t  of th e se  2 cases  
showed/
showed no abnormal c o n s t i tu e n t  except b i l e ,  and in  the  2nd 
th e re  was no note w ith  reg ard  to  the  u r in e  beyond "pain  on 
m ic t u r i t i o n " . Severa l of the  o th e r  p a t i e n t s  in  t h i s  group 
showed very  severe tu b u la r  d eg e n e ra tiv e  changes, p a r t i c u l a r l y  
th e  c h i ld  w ith  c i r r h o s i s  of th e  l i v e r ,  where many e p i t h e l i a l  
c e l l s  had l o s t  t h e i r  n u c le i  and had desquamated in to  the 
lumina of the  tu b u le s .  The protoplasm  th roughout the  s e c r e t ­
ing  e p ith e liu m  was g ran u la r  and v ac u o la ted , and la rg e  g ranu les  
of b i l e  pigment were p re se n t  in  th e  c e l l s ,  nex t th e  basement 
membrane. In  ano ther c h i ld  w ith  acu te  yellow  atrophy  of the  
l i v e r ,  th e  c o n d i t io n  was very  s im i la r .  In a 2nd case of 
acu te  yellow  a trophy  w ith  marked c a ta r r h  of th e  tu b u le s ,  
f ro z e n  se c t io n s  showed abundant f a t  in  th e  s e c r e t in g  e p i ­
th e liu m , c h i e f ly  in  th e  proxim al convoluted  tu b u le s ,  and in  
th e  th ic k  Henle lo o p s , where f a t t y  d ro p le ts  coa lesced  to  a 
la rg e  s i z e .  The f a t  was a l l  i s o t r o p i c .  In  ano ther p a t i e n t ,  
an in f a n t  w ith  c o n g e n ita l  a t r e s i a  of th e  b i l e  d u c ts ,  and a 
te rm in a l  s t r e p to c o c c a l  p e r i t o n i t i s ,  e a r ly  h y a l in e  d r o p le t  
d eg en era tio n  was p re se n t  in  groups o f  convolu ted  tu b u le s ,  
w hile in  the  in f a n t  jaund iced  a t  b i r t h  and dying  2 days 
t h e r e a f t e r  e p i t h e l i a l  n e c ro s is  was e x te n s iv e .  In  th e  2 r e ­
maining cases only s l i g h t  cloudy sw e l l in g  was no ted  in  the  
tu b u la r  ep i th e l iu m , w ith  b i l e  pigment in  one. E p i t h e l i a l  
d eg e n e ra t io n  in  t h i s  group th u s  appeared to  be of e x c e p t io n a l  
s e v e r i ty .  Gray (1933) found in  a s e r i e s  of s ix  cases of deep 
jaund ice  in  a d u l t s ,  extreme n eph rosis  in  3, severe  neph rosis
in  2, and moderate n eph rosis  in  one. A low-grade acu te  neph­
r i t i s  accompanied one of the cases w ith  extreme tu b u la r  degen­
e r a t io n .  R u sse l l  (1929) in  13 cases found m icroscopic changes 
In a l l .  5 of 7 cases of severe  jaund ice  had n e p h r i t i s  of 
low grade ("m itis"  type acco rd ing  to  t h i s  a u th o r ) .  In  o th e r  
2 in s ta n c e s  the  inflam m atory l e s io n  was s t i l l  l e s s  sev e re ,  
w hile  In 6 parenchymatous changes alone were p r e s e n t .  R u s se l l  
b e l ie v e s  t h a t  jaund ice  gives r i s e  to  n e p h r i t i s  th rough  endo­
genous to x in s ,  e i t h e r  from b i l e  i t s e l f  or from p e rv e r te d  
m etabolic  p ro d u c ts .
Von Kahlden(1891)r e p o r t s  an a d u l t  case of jaund ice  in  a 
p a t i e n t  w ith  m alignant hepatoma. Albumin and c a s t s  had been 
p re se n t  i n t e r m i t t e n t l y  in  th e  u r in e  du ring  l i f e .  At autopsy 
th e  r e n a l  tu b u le s  were the  s e a t  of marked f a t t y  d e g e n e ra t io n , 
w ith  much c e l l  n e c ro s is  and b i l e  pigment in  the  e p i t h e l i a l  
c e l l s .  The g lom eru li  were e s s e n t i a l l y  normal. He never saw 
re d  blood co rp u sc les  in  the u r in e  In such cases , though scan ty  
c a s t s ,  and b i l e - s t a i n e d  pus or e p i t h e l i a l  c e l l s  were o f te n  
found. Thus jaund ice  would appear to  le ad  to  severe degener­
a t iv e  tu b u la r  changes w ith  an o c c a s io n a l  m ild inflam m atory 
g lom eru lar involvement b o th  in  a d u l t s  and in  c h i ld re n .
N ep h ritis  in  Malignant Tumours. (5 ca ses)
A fu rth er group of 5 ch ild ren  dying o f malignant
d isea se  was examined, s in ce  in  th ese  neoplasms ex ten siv e  
n e c r o s is /
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n e c ro s is  sometimes tak es  p la c e ,  w ith  r e s u l t i n g  to x ic  a b so rp tio n .  
No n e p h r i t i c  com plica tion  was, however, observed in  any member 
of t h i s  group. The tumours comprised 3 sym pathicoblastom ata 
w ith  very  ex te n s iv e  h e p a t ic  involvem ent, and w idespread glandu­
l a r  m e ta s ta se s ,  th e  tumour t i s s u e  b e in g  extrem ely s o f t  and 
n e c r o t i c .  In  two in s ta n c e s  the  kidney on the same s ide  as the  
tumour was invaded a t  the hilura, but appeared normal o u ts id e  
the  tumour a re a ,  except fo r  s l i g h t  p a l l o r .  The 4 th  tumour 
.was a m alignant hepatoma, the  5 th  a c e re b ra l  g liom a. The 
sympathicoblastoma cases were aged 2 y ea rs  and 11 months, 3 
y e a rs ,  and 3 j  y ea rs  r e s p e c t iv e ly .  In a l l  c a se s ,  th e  only 
le s io n  noted h i s t o l o g i c a l l y ,  was cloudy sw e llin g  of moderate 
degree , in  the s e c r e t in g  ep i th e l iu m . In  one in s ta n c e  f ro zen  
se c t io n s  s ta in e d  fo r  f a t  showed the  p resence  of a very sm all 
amount, an o ccas io n a l group of convoluted  tu b u le s  in  th e  co r­
te x  c o n ta in in g  small d r o p le t s ,  w ith  a powdering in  some of 
the  c o l l e c t in g  tu b u le s .  The p a t i e n t  w ith  th e  c e re b ra l  tumour, 
an 8 y ea r  o ld  boy, showed merely s l i g h t  c a t a r r h  of the s e c r e t ­
ing  ep i th e l iu m . The c h i ld  w ith  e x te n s iv e  m alignant d is e a se  in  
the  l i v e r  and secondary nodules in  th e  lungs -  a female in f a n t  
of 8 months -  had se v e re ly  damaged k idneys . At autopsy the  
organs were the  s e a t  of marked f a t t y  change, and h i s t o l o g i c a l l y ,  
severe  d e g e n e ra t iv e  changes were p re s e n t  in  th e  s e c r e t in g  e p i ­
th e liu m , p a r t i c u l a r l y  in  th e  th ic k  limbs of H enle’s lo o p s , 
where much c e l l  n e c ro s is  was e v id e n t .  The g lo m eru li  were n o r­
mal. In  t h i s  case jaund ice  was probab ly  the f a c to r  d e te rm in in g  
t h e /
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the  s e v e r i ty  of the  r e n a l  l e s io n  though b i l e  pigment was not 
abundant in  th e  se c t io n s  examined.
N e p h r i t is  ih  Marasmus;.. ( 4  cases)
The kidneys were in v e s t ig a te d  in  a f i n a l  group of 4 
cases of marasmus, 2 of th e se  c h i ld re n  s u f f e r in g  from te ta n y  
in  a d d i t io n .
The f i r s t  two p a t i e n t s  w ithout te ta n y  were in f a n ts  
aged 30 days and 10 months r e s p e c t iv e ly .  The f i r s t  case was 
com plicated by g a s t r o - e n t e r i t i s ,  and th e  second by o t i t i s  
media. Simmonds (1896) in  60 cases of pure marasmus, exc lud­
ing  lu e s ,  pneumonia, acu te  i n f e c t io n s ,  p u ru le n t  c o n d i t io n s ,  
tab es  m e sen te r ica ,  and severe  g a s t r o - e n t e r i t i s ,  found f a t t y  
d eg e n era tio n  of th e  tu b u la r  e p i th e l iu m ,a n d  h y a l in e  c a s t s  in  
t h e i r  lum ina ,w hile  albuminous exudate was p re se n t  in  the  cap­
s u la r  spaces . In 29 of th e se  cases the  middle ea rs  were 
examined, when exuda tive  o t i t i s  media was found in  28 in s ta n c e s .  
In an o th er  s e r i e s  of 133 au to p s ie s  on raarasmic in f a n t s  the  
middle ea rs  were f re e  from exudate only tw ic e . Simmonds con­
c ludes th a t  n e p h r i t i s  in  marasmus i s  due no t to  the  mild g a s t ro ­
i n t e s t i n a l  c a ta r r h  p re se n t  in  some of th e se  in fa n ts ,  bu t to  the 
accompanying o t i t i s  media, not n e c e s s a r i ly  p u ru le n t .  In  
n e i th e r  of th e  cases mentioned above was n e p h r i t i s  p r e s e n t ,  
th e  k idneys being  normal on naked-eye exam ination in  b o th , 
and /
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and h i s t o l o g i c a l l y  showing only cloudy sw e ll in g  w ith  h y a lin e  
c a s t s  in  the  lumina of some tu b u le s .  Both c h i ld re n  w ith  a 
h i s t o r y  of te ta n y  had had numerous f i t s  s in c e  b i r t h .  The 
e l d e r ,  aged y e a rs ,  was markedly r a c h i t i c ,  and f i t s  towards 
th e  end became very f re q u e n t .  Broncho-pneumonia was a t e r ­
minal ev e n t ,  and the  c h i ld  d ied  in  coma. A t r a c e  of albumin 
was p re se n t  in  the  u r in e .  The kidneys a t  autopsy appeared to  
be the  s e a t  of cloudy sw e ll in g ,  and t h i s  was confirmed on 
h i s t o l o g i c a l  exam ination , when s l i g h t  tu b u la r  d eg e n e ra tio n  was 
the  only le s io n  found. The o th e r  p a t i e n t  w ith  t e ta n y ,  a c h i ld  
aged y e a rs ,  was adm itted  to  h o s p i t a l  s u f f e r in g  from severe 
co n v u ls io n s , and unconscious. A l e f t  o t i t i s  media was p re se n t  
along w ith  a te rm in a l  broncho-pneumonia. Albumin was p re se n t  
in  t h i s  case w ith  an o cc as io n a l  c a s t  ( type  not s p e c i f i e d ) ,  and 
sw e ll in g  of the hands and f e e t  accompanied the  co n vu ls ions . 
H i s to lo g ic a l ly ,  some g lom eru li appeared s l i g h t l y  congested , 
and a sm all amount of albuminous exudate  was p re se n t  in  th e  
capsu le  of  Bowman in  a few in s ta n c e s .  The s e c r e t in g  ep ith e l iu m  
showed a mild degree of cloudy sw e l l in g ,  the  th ic k  Henle loops 
be ing  most s e v e re ly  invo lved . In t h i s  group no n e p h r i t i c  com­
p l i c a t i o n  was found.
The v a ry in g  percen tages  of n e p h r i t i c  com plica tions  in  
th e se  163 combined inflammatory le s io n s  are  seen from th e  
accompanying t a b l e .  N e p h r i t is  on an average was p re se n t  in  
37 cases  or 22.70 per c e n t ,  of the  whole s e r i e s .  N a tu ra l ly  
i n /
in  in d iv id u a l  groups th e  numbers a re  too sm all to  be of any 
v a lu e ,  bu t c o n g e n i ta l  s y p h i l i s ,  and rheum atic e n d o c a rd i t is  
a re  o u ts ta n d in g  from the  frequency  of a s s o c ia te d  inflam matory 
r e n a l  co m p lic a tio n s .  Regarding th e  sex d i s t r i b u t i o n  of th ese  
37 cases  of secondary n e p h r i t i s ,  17 occurred  in  males and 20 
in  fem ales , while acco rd ing  to  age d i s t r i b u t i o n  15 cases  occur­
red  in  the 1 s t  yea r  of l i f e ,  and 26 between b i r t h  and the  end 
of the  6 th  y e a r .  About tw o - th ird s  of the c a se s ,  th e r e fo r e ,  
occurred  in  the  f i r s t  h a l f  of ch ildhood .
SUMMARY.
Having completed the  d e s c r ip t io n  of  the  94 cases  of 
prim ary and secondary n e p h r i t i s  on which t h i s  in v e s t ig a t io n  
i s  based , th e re  remains th e  ta s k  of summarising s h o r t ly  the 
s a l i e n t  c h a ra c te r s  of t h i s  d is e a s e  in  the  c h i ld ,  in  whom i t  
appears in  the  v a s t  m a jo r i ty  of cases  in  pure form, w ithou t 
th e  u n d e r ly in g  c a rd io -v a s c u la r  component, which so f r e q u e n t ly  
com plicates  the p rocess  in  the a d u l t .  Broadly speaking , the  
c h ie f  f e a tu re  which d i s t in g u is h e s  ju v e n i le  from a d u l t  neph­
r i t i s ,  is  the a c u i ty  of the  p rocess  in  the  form er, th e  chron­
ic  i t y  in  the  l a t t e r ,  acu te  forms predom inating  in  p a e d ia t r i c  
c l i n i c s ,  and chron ic  forms in  those  a t ten d e d  by a d u l t s .  The 
most c h a r a c t e r i s t i c  type of n e p h r i t i s  in  th e  c h i ld ,  and one 
which i s  almost e x c lu s iv e ly  confined  to  c h i ld re n  and young 
a d u l t s ,  i s  the  haem orrhagic form, cons idered  by some i n v e s t i ­
g a to rs  an embolic f o c a l  l e s io n ,  o cc u rr in g  g e n e ra l ly  a t  an 
i n t e r v a l  of some days a f t e r  an a t t a c k  of an g ina , and c h a ra c te r ­
i s e d  by abundant b lood in  th e  u r in e ,  by l i m i t a t i o n  of oedema 
to  th e  face  in  most in s ta n c e s ,  and by mild c o n s t i t u t i o n a l  
d is tu rb a n c e .  Such p a t i e n t s  appear l e s s  s e v e re ly  i l l  th an  the  
m a jo r i ty  o f  a d u l t s  w ith  n e p h r i t i s .  The immediate p rognosis  
i s  e x c e l l e n t .  S u f f ic i e n t  g lom eru li would appear to  remain 
i n t a c t  in  t h i s  type to  m a in ta in  a f a i r  degree of r e n a l  e f f i ­
c ien cy . That haemorrhagic n e p h r i t i s  can a ls o  be d i f f u s e ,  and 
f a t a l /
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f a t a l ,  however, i s  shown by the few examples in  the  p re se n t  
s e r i e s .
The m a jo r i ty  of the  cases under d is c u s s io n  belong to  
th e  type of o rd in a ry  acu te  g lo m e ru lo -n e p h r i t i s , where haemor­
rhage though sometimes p re s e n t ,  i s  never so prominent as in  
the  haemorrhagic v a r i e ty .  The former type i s  s im i la r  to  th a t  
commonly o cc u rr in g  in  a d u l t s ,  though capable in  the  young 
c h i ld ,  and p a r t i c u l a r l y  in  the in f a n t ,  of runn ing  a fu lm in a tin g  
cou rse , and le a d in g  to  a f a t a l  is s u e  befo re  the  d is e a s e  has 
p rog ressed  beyond a very  e a r ly  s ta g e ,  though, on the o th e r  
hand, the l e s io n  in  c h i ld re n  can develop more q u ic k ly  th an  
in  a d u l ts  and a s u r p r i s in g  degree of r e n a l  change i s  some­
tim es found h i s t o l o g i c a l l y ,  a f t e r  a ve ry  sh o r t  c l i n i c a l  h i s ­
to ry .  In  in f a n t s  r e s i s t a n c e  i s  r e l a t i v e l y  s l i g h t ,  not only to  
n e p h r i t i s  but to  d is e a se s  in  g e n e ra l .  A la rg e  p ro p o r t io n  of 
th e  p a t i e n t s  forming the  su b je c t  o f  t h i s  r e s e a r c h ,  66 or approx­
im a te ly  70 per c e n t . ,  were under the  age o f  6 y e a r s ,  thus 
dying in  th e  f i r s t  h a l f  of ch ildhood , w hile  35 d ied  under th e  
age of 1 y e a r .  N e p h r i t i s  can occur in  very  e a r ly  in fan cy , and 
may even d a te  from i n t r a u t e r i n e  e x i s te n c e .  The youngest i n ­
f a n t  w ith  prim ary n e p h r i t i s  in  t h i s  s e r i e s  was only 22 days 
o ld ,  and ano ther  25 days , while in  th e  cases  of  secondary 
n e p h r i t i s ,  some of the  in f a n t s  l iv e d  on ly  a very  few days.
I t  has been shown, b o th  from th e  w r i te r* s  own c a se s ,  and from 
a review  of th e  l i t e r a t u r e ,  how l i t t l e  r e l i a n c e  can be p laced  
on /
on naked-eye exam ination alone, in  n e p h r i t i s ,  s in ce  profound 
r e n a l  changes may be p re se n t  m ic ro sco p ic a l ly  though outward 
and v i s i b l e  m a n ife s ta t io n s  of the d is e a se  are  p r a c t i c a l l y  
ab se n t .  While th e  macroscopic appearance gives no dependable 
in fo rm atio n  reg a rd in g  the  u n d er ly in g  h i s t o l o g i c a l  c o n d i t io n ,  
th e  l a t t e r  in  i t s  tu rn ,  i s  no c r i t e r i o n  of  the  s e v e r i ty  of 
the  l e s io n  from th e  c l i n i c a l  p o in t  of view, w hile i t  i s  o f te n  
unsafe  to  hazard a guess a t  th e  d u ra t io n  of the  p a th o lo g ic a l  
p ro c ess ,  s in c e ,  w hile the  d is e a se  may run  an acu te  course in  
some c a se s ,  in  o th e r s ,  p robably  of l e s s  i n i t i a l  s e v e r i ty ,  i t  
may long remain l a t e n t ,  w ithou t p ro g re s s in g  to  th e  p r o l i f e r ­
a t iv e  s ta g e ,  though each p a t i e n t  i s  a law unto  h im se lf  in  
t h i s  r e s p e c t ,  d i f f e r e n t  p e r io d s  of time being  re q u ire d  to  
reac h  th e  s tage  of c o n t ra c t io n  in  in d iv id u a l  c a ses .
This p o in t  i s  i l l u s t r a t e d  in  th e  group of d ecap su la ted  
k id n ey s , where in  3 cases  a l l  of th e  same r e l a t i v e l y  sh o r t  
d u ra t io n ,  p r o l i f e r a t i v e  changes p re s e n t  in  th e  kidneys were
O-rgcvnSnot of equal e x te n t  in  earn, o th e r  in  t h i s  group w ith
a much longer c l i n i c a l  h i s t o r y  rem ain ing  en la rg ed  and smooth, 
w ith  l i t t l e  m icroscopic  evidence of connec tive  t i s s u e  over­
growth. Confirm ation of t h i s  c a p a c i ty  to  remain l a t e n t  i s  
found on rev iew ing  the  l i t e r a t u r e .  Various au tho rs  reco rd  
cases  of s e v e ra l  or even many years*  d u ra t io n ,  where p r o l i f e r ­
a t iv e  changes were s t i l l  s l i g h t .
On rev iew ing  th e  32 cases  of haem orrhagic and exuda tive  
g lo m e ru lo -n e p h r i t is ,  i t  i s  seen t h a t  com parative ly  few of th e se  
c h i ld r e n /
c h i ld re n  d ied  o f  r e n a l  in s u f f ic ie n c y  a lo n e . N e p h r i t ic  pa­
t i e n t s  are  p e c u l i a r ly  prone to  develop secondary inflam m atory 
le s io n s ,  and in  the  p re se n t  au topsy  s e r i e s ,  over 80 per c e n t ,  
had some acu te  inflam m atory co m plica tion , the  r e s p i r a t o r y  
t r a c t  being involved  in  about 60 per c e n t ,  of a l l  c a se s .
Cardiac hypertrophy  was found in  about o n e - th i rd  of 
th e se  acu te  c a se s ,  where in  the m a jo r i ty  i t  was a s so c ia te d  
w ith  a d e f in i t e  r i s e  in  the  s y s t o l i c  blood p re ssu re  on c l i n i ­
c a l  exam ination . Other in v e s t ig a to r s  confirm  the  f a c t  th a t  
even in  young c h i ld re n  the c a rd io -v a s c u la r  system i s  r e a d i ly  
a f f e c te d  in  acu te  n e p h r i t i s .  C e reb ra l  com plica tions  in  c h i l ­
dren  a re  no t o f  t r u e  uraemic n a tu re ,  bu t a re  due to  a neuro­
oedema r a th e r  than  to  a neuro-toxaem ia . In  15 p a t i e n t s  in  
the p re se n t  s e r i e s  w ith  acu te  n e p h r i t i s ,  where the  b ra in  was 
exam ined,the organ was oedematous in  9 in s ta n c e s .  A fre q u en t 
f in d in g  in  the  aoute exudative  oases was oedema, o ccu rr in g  
e i t h e r  in  the subcutaneous t i s s u e s ,  the  serous sa c s ,  th e  i n ­
t e r n a l  o rgans, or any com bination o f  th e s e .  In  r a t h e r  more 
than  h a l f  th e se  oases " s w e l l in g ” , appearing  g e n e ra l ly  i n  the  
fa c e ,  f e e t ,  or le g s ,  was th e  f i r s t  symptom to  a t t r a c t  the  
r e l a t i v e s 1 a t t e n t i o n .  The appearance o f  oedema was f r e q u e n t ly  
accompanied by abdominal p a in ,  sometimes so severe  as  to  sug­
g e s t  acu te  abdominal d is e a s e ,  or by s ic k n e ss  and vom iting , 
w hile  o c c a s io n a l ly  symptoms r e f e r a b le  to  th e  r e s p i r a t o r y  
t r a c t  predom inated a t  th e  onse t of th e  i l l n e s s .  In  many 
o a s e s /
cases  th e  onset of n e p h r i t i s  was fu lm in a tin g ,  the  c h i ld  being 
se iz e d  w ith  convulsions while a p p a re n tly  in  good h e a l th ,  and 
dying in  coma s h o r t l y  t h e r e a f t e r .
With reg a rd  to  th e  u r in e ,  the  amount v a r ie d  in  the 
acu te  oases , the u r in a r y  output sometimes being d im in ished , 
though o c c a s io n a l ly  frequency of m ic tu r i t io n  was no ted . Al­
bumin and blood were f re q u en t  f in d in g s ,  the former being 
p re se n t  i n  a l l  but one of the  p a t i e n t s ,  w ith  an exudative  
l e s io n ,  w hile c a s t s  o f  v a r io u s  types were p re se n t  i n  about 
h a l f  th e se  c h i ld re n .  Renal e f f i c i e n c y  t e s t s  in  a number o f  
cases  appeared to  give r a th e r  c o n t ra d ic to ry  r e s u l t s ,  and to  
y ie ld  l i t t l e  d ia g n o s t ic  in fo rm a tio n  o f  v a lu e .
No in s ta n c e  i s  r e p o r te d  i n  the  p re s e n t  s e r i e s  o f  t ru e  
n e p h ro s is ,  s a t i s f y in g  a l l  the  c l i n i c a l  and p a th o lo g ic a l  r e ­
quirem ents of the l a t t e r ,  on a r i g i d  i n t e r p r e t a t i o n .  A group 
of 4 cases  w ith  marked oedema, where the  le s io n  was mainly 
tu b u la r ,  and s t ig m a ta  o f  d is e a s e  in  th e  g lom eru li were s l i g h t ,  
approach t h i s  type most c lo s e ly ,  p a r t i c u l a r l y  in  3 in s ta n c e s .  
The 4 th  p a t i e n t  had abundant blood i n  th e  u r in e ,  and w ith in  
th e  lumina o f  th e  tu b u le s  on h i s t o l o g i c a l  exam ination . Since 
haemorrhage i s  i n t e r m i t t e n t ,  th e  haemorrhagic element in  such 
cases  might be r e a d i l y  m issed , and th e  c o n d i t io n  c l a s s i f i e d  
as a d eg en e ra tiv e  tu b u la r  l e s io n .  Benal d ise ase  in  t h i s  group 
corresponds to  the tu b u la r  or parenchymatous type re p o r te d  by 
v a r io u s  a u th o rs ,  and p a r t i c u l a r l y  i n  America. I t  has been 
shown/
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shown from a review  o f  the  l i t e r a t u r e  th a t  t ru e  n eph rosis  
i s  a t  p re se n t  cons idered  a very  r a r e ,  i f  no t indeed an almost 
m yth ica l l e s io n .  According to  modern i n t e r p r e t a t i o n ,  even 
minor g lom eru lar le s io n s  a re  cons idered  inflam m atory though, 
s in c e  the  d is e a se  i s  of minimal i n t e n s i t y  from the  s t a r t  i t  
runs an extrem ely  chron ic  cou rse , thus a llow ing  tu b u la r  degen­
e r a t iv e  changes to  reach  t h e i r  f u l l  f r u i t i o n ,  w hile p r o l i f e r ­
a t iv e  changes rem ain in  abeyance. Some inflam m atory p rocess  
may, however, cu t s h o r t  the  l i f e  of the  p a t i e n t ,  s in c e  such 
in d iv id u a ls  a re  very  l i a b l e  to  pneumococcal and s t r e p to c o c c a l  
in f e c t i o n s .
I t  may be mentioned here t h a t  f a t  was scan ty  in  
p r a c t i c a l l y  a l l  the  c a se s ,  where f ro z e n  s e c t io n s  were a v a i l ­
a b le ,  and in  no s in g le  in s ta n c e  was doubly r e f r a c t i l e  l i p o id  
p re s e n t ,  except in  minimal amount, though th e  naked-eye 
appearance of one of  the  cases  in  the  above group o f  4, sug­
g es ted  th e  presence of myelin f a t .  F rozen s e c t io n s ,  however, ' 
were no t examined in  t h i s  ca se .
Acute i n t e r s t i t i a l  n e p h r i t i s  i s  r e p re se n te d  in  the 
p re se n t  s e r i e s  by 4 oases ,  2 of  severe  and 2 of s l i g h t e r  
d eg ree . Of the form er, 1 oase fo llow ed u l c e r a t i o n  o f  the  
p a l a t e ,  w ith  ex ten s iv e  slough ing  of th e  pharyngeal t i s s u e s ,  
and th e  o th e r  tu b e rcu lo u s  u l c e r a t i o n  of th e  bowel w ith  ex ten­
s iv e  ta b e s  m e se n te r ie s .  The 2 m ild er  cases  occurred  in  con­
g e n i t a l  s y p h i l i t i c  i n f a n t s ,  and in  such p a t i e n t s  a c e l l u l a r  
i n f i l t r a t i o n /
i n f i l t r a t i o n  of the  i n t e r s t i t i a l  t i s s u e  would appear to  be 
the c h a r a c t e r i s t i c  type of  l e s io n .  Various in v e s t ig a to r s  have 
d esc r ib ed  acu te  i n t e r s t i t i a l  n e p h r i t i s  fo llow ing  s c a r l e t  fev e r  
and d ip h th e r ia ,  e i t h e r  alone or a s s o c ia te d  w ith  o th e r  exan­
them ata. This type of le s io n  sometimes occurs e a r l i e r  in  the 
course of s c a r l e t  fev e r  th a n  th e  more c h a r a c t e r i s t i c  acute  
g lo m e ru lo -n e p h r i t is .  Some w r i t e r s  b e l iev e  t h a t  the s e v e r i ty  
o f  the  i n t e r s t i t i a l  r e n a l  l e s io n  in  th e  v a r io u s  exanthemata, 
depends on the  degree of f a u c i a l  involvement accompanying 
the  form er.
On rev iew ing  th e  10 opera ted  cases  r e p o r te d  in  t h i s  
s tudy , as w e ll  as the  whole s e r i e s  o f  23 oases o f  which th e se  
10 form p a r t ,  th e  o p e ra t io n  of  d e c a p su la t io n  would appear 
to  r e s u l t  in  immediate b e n e f i t  w ith  a m e lio ra t io n  of the c l i n i ­
c a l  symptoms in  many in s ta n c e s ,  though w ith  permanent improve­
ment in  r e l a t i v e l y  few c a se s .  On c o n s u l t in g  th e  l i t e r a t u r e  
on t h i s  s u b je c t ,  the  type o f  l e s io n  where t h i s  o p e ra t iv e  p ro­
cedure appears to  y ie ld  the  b es t  r e s u l t s  i s  acu te  glom erulo­
n e p h r i t i s  w ith  su p p ress io n  o f  the u r in e ,  where i t  may be the  
means of sav ing  l i f e ,  though even in  such c a se s ,  permanent 
cure  r e s u l t s  only in  a p r o p o r t io n ,o f  p a t i e n t s .
Regarding the  presence of e t i o l o g i c a l  f a c to r s ,  a p o s s ib le  
source of  i n f e c t io n  was found i n  r a t h e r  more than  2 /3 rd s  o f  th e  
e n t i r e  s e r i e s  o f  prim ary n e p h r i t i c  o ases .  Such fo c i  o f  in f e c t i o n  
as were found cou ld  be d iv id ed  rough ly  in to  groups, in c lu d in g  
t o n s i l l a r /
t o n s i l l a r  and r e s p i r a t o r y  l e s io n s ,  s e p t i c  c o n d it io n s  of  th e  
sk in  and raucous membranes, and v a r io u s  exanthem ata, w hile in  
s e v e ra l  cases  i l l n e s s  or ex h au s tio n  of  th e  mother during  preg­
nancy might p o s s ib ly  have induced a t  l e a s t  a p r e d is p o s i t io n  
to  develop n e p h r i t i s  as a seque l to  some s l i g h t  in f e c t io n .
The h e r e d i ta r y  f a c to r  i n  n e p h r i t i s  i s  s t r e s s e d  in  th e  l i t e r a ­
tu r e ,  many au th o rs  r e p o r t in g  th e  occurrence of acu te  or 
chron ic  n e p h r i t i s  in  s e v e ra l  g e n e ra t io n s  o f  c e r t a in  f a m i l ie s ,  
the d is e a se  being  no t on ly  h e r e d i ta r y  and fa m il ia l  - occur­
r in g  in  s e v e ra l  members o f  th e se  f a m i l ie s  -  bu t sometimes 
c o n g e n ita l  in  a d d i t io n ,  appearing  soon a f t e r  b i r t h .
In the  cases  where an e t i o l o g i c a l  f a c to r  was la c k in g  
both  in  th e  h i s t o r y  and on c l i n i c a l  exam ination , absence, 
as has been sugges ted , may be more apparen t th an  r e a l ,  as a 
mild t o n s i l l a r  in f e c t i o n  might have been p re se n t  a few days 
befo re  the  o nse t o f  n e p h r i t i c  symptoms, though t h i s  f a c t  was 
no t e l i c i t e d ,  on q u e s t io n in g  the  p a t ie n t* s  r e l a t i v e s .  The 
whole tre n d  o f  modern op in ion  i s  to  regard  n e p h r i t i s ,  w ith  
few ex c ep tio n s ,  as secondary  to  acu te  d is e a s e ,  or to  a focus 
of in f e c t io n ,  somewhere in  the  body, th e  lym phatic pharyngeal 
r in g  being  o f  prim ary im portance in  t h i s  r e s p e c t ,  w hile the  
superabundance o f  lymphoid t i s s u e  i n  the  c h i ld  i s ,  i n  the  
op in ion  o f  some w r i t e r s ,  c o r r e l a t e d  w ith  th e  frequency  o f  
th r o a t  and r e s p i r a t o r y  l e s io n s ,  as w e ll  as of n e p h r i t i s ,  a t  
an e a r l y  age. I t  i s  f r e q u e n t ly  emphasized in  th e  l i t e r a t u r e  
t h a t /
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t h a t  fo o i o f  i n f e c t io n  are more r e a d i ly  dem onstrable in  the 
c h i ld  than  in  the  a d u l t  w ith  n e p h r i t i s .  Any of the exan­
them ata can be follow ed by t h i s  d is e a s e ,  s c a r l e t  fev e r  being 
the one most f r e q u e n t ly  com plicated  not only  by glom erular 
bu t a lso  by acu te  i n t e r s t i t i a l  n e p h r i t i s .  S ep tic  c o n d it io n s  
of the sk in  and mucous membranes,of which im petigo co n tag io sa  
appears to  be th e  c h ie f ,  can a lso  be regarded  as of e t i o ­
lo g i c a l  importance in  the  c a u sa t io n  of n e p h r i t i s .  The v ar ious  
chemical po isons sometimes re sp o n s ib le  fo r  th e  a d u l t  le s io n  
h a rd ly  come in to  the p ic tu r e  of n e p h r i t i s  i n  the  c h i ld ,  though 
in  in f a n t s  v a r io u s  e x te rn a l  medicaments may prove extrem ely 
to x ic  to  the  k idneys , while such r e l a t i v e l y  s l i g h t  d ise a se s  
as mild c a t a r r h a l  e n t e r i t i s ,  or o t i t i s  media can determ ine 
i n  them a f a t a l  n e p h r i t i s .
Of the  organisms r e sp o n s ib le  f o r  th e  p roduotion  o f  
an inflam m atory r e n a l  l e s io n  s tre p to c o c c u s  i s  by f a r  the  most 
im p o rtan t,  w hile pneumococous and s taphylococcus p la y  a sub­
s i d i a r y  r& le , and very  o c c a s io n a l ly  some o th e r  organism must 
be h e ld  re s p o n s ib le ,  e . g . ,  B. o o l i ,  or B. tu b e rc u lo s i s .  In  
th e  parenchymatous or tu b u la r  type o f  n e p h r i t i s  some au th o rs  
f in d  th e  focus of i n f e c t io n  commonly lo c a te d  in  the a n t r a  
or n a s a l  s in u s e s ,  s taphy lococcus o f  a lbus  or aureus type 
being  regarded  as th e  source of  r e n a l  damage. There i s  a 
growing tendency to  reg a rd  n e p h r i t i s  i n  common w ith  tu b e rc u ­
l o s i s ,  pneumonia, and o th e r  d is e a se s  as an a l l e r g i c  m a n ife s ta ­
t i o n /
m a n ife s ta t io n ,  the  r e s u l t  of p rev ious immunisation, s u f f i ­
c i e n t  endotoxin  being  s e t  f r e e  on l y s i s  of s t r e p to c o c c i  in  
an immunised p a t i e n t ,  to  s e t  up r e n a l  inflam m ation. Toxins 
which a re  produced in  a d i s t a n t  focus o f  i n f e c t io n  and which 
f lo o d  the  c i r c u l a t i o n  and no t organisms them selves, a re  
g e n e ra l ly  cons idered  r e s p o n s ib le  f o r  n e p h r i t i s ,  though, acco rd ­
ing  to  some w r i t e r s ,  scan ty  b a c te r i a  may a c tu a l ly  reach  the 
g lom eru lar  c a p i l l a r i e s  and be ly se d ,  befo re  they  have a chance 
to  m u lt ip ly  in  s i t u .
The embolic n o n -suppura tive  fo c a l  n e p h r i t i s  o f  Loh- 
l e i n ,  a s s o c ia te d  w ith  b a c t e r i a l  e n d o c a rd i t is  occupies a s p e c ia l  
p lace  as the  only hematogenous r e n a l  l e s io n  o f  q u i te  d e f i n i t e  
e t io lo g y ,  though by some w r i t e r s  the  haemorrhagic type o f  
n e p h r i t i s  common in  ch ildhood i s  a lso  cons idered  a fo c a l  
l e s io n ,  due to  the  b lock ing  of in d iv id u a l  c a p i l l a r y  loops by 
b a c t e r i a l  emboli. In  sep ticaem ic  c o n d i t io n s  a l s o ,  b a c te r ia  
a re  p re se n t  in  th e  k idneys , as w ell  as in  o th e r  o rgans.
In the  whole s e r i e s  o f  ju v e n i le  cases  under d is c u s s io n ,  
v a s c u la r  changes except in  a very  sm all number o f  cases  were 
e n t i r e l y  a b se n t ,  though from a review  o f  th e  l i t e r a t u r e ,  a 
r a r e  form o f  r e n a l  d is e a s e  occurs in  th e  c h i ld ,  where v a s c u la r  
d eg en e ra tio n  i s  o f  prim ary im portance, th e  d is e a se  then  ru n ­
ning  a c l i n i c a l  course  comparable to  th a t  in  th e  a d u l t  w ith  a 
s im i la r  type o f  l e s io n ,  ca rd ia c  hypertrophy , a lbum inuric 
r e t i n i t i s ,  and marked r i s e  in  the  blood p re s su re  a l l  being 
found /
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found, w hile  a t  autopsy th e  kidneys a re  o f  prim ary g ran u la r  
c o n tra c te d  type , th e  predom inating le s io n  on h i s t o lo g i c a l  
exam ination being  v a s c u la r  d eg en era tio n , to  which the  glomer­
u la r  changes appear secondary . In  a d u l ts  t h i s  prim ary con­
t r a c t e d  kidney, or m alignant n e p h ro s c le ro s is  predom inates in  \  
male s u b je c t s ,  w hile  in  c h i ld re n ,  on the  o th e r  hand, i t  i s  
seen more f r e q u e n t ly  in  g i r l s  than  in  boys. An i n t e r e s t i n g  
f in d in g  in  ju v e n i le  cases  of t h i s  type i s  th e  f re q u en t 
p resence of some r e n a l  developm ental abnorm ality  g e n e ra l ly  
in  th e  form of h y p o p la s ia  a f f e c t in g  sometimes one kidney or 
more r a r e ly  both  o rgans . Various au th o rs  a t t r i b u t e  t h i s  
d e fe c t iv e  r e n a l  development to  an a s s o c ia te d  d e fe c t  in  
a r t e r io g e n e s i s .  I t  would th e re fo r e  appear th a t  in  c h i ld re n  
as in  a d u l t s ,  a v a s c u la r  l e s io n  can determ ine th e  onse t o f  
chron ic  n e p h r i t i s ,  but in  the  form er, t h i s  a r t e r i a l  degener­
a t io n  i s  no t th e  r e s u l t  o f  th e  wear and t e a r  o f  l i f e ,  but 
o f  th e  i n i t i a l  poor q u a l i ty  of  the  " v i t a l  ru b b e r . *
Chronic n ep h r itis  in  the c h ild  a ls o , i s  sometimes 
found in  a s o li ta r y  kidney, as in  2 o f the 9 p a tien ts  w ith  
a p r o life r a t iv e  n ep h r itis  in  the present s e r ie s ,  w hile an­
other in stance occurred in  an in fa n t who liv e d  for 25 days 
w ith a minimal amount o f renal t is s u e ,  both kidneys being 
only the s iz e  of h a rico t beans, and showing on h is to lo g ic a l  
examination thickened a r te r ie s ,  and a developmental "lag", 
many glom eruli being s t i l l  a t an embryonic sta g e , and the  
s e a t /
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o f  ac u te  and. more chron ic  inflammatory change. That such mal- 
developed kidneys a re  prone to  d eg en era tiv e  l e s io n s  i s  i l l u s ­
t r a t e d  by v a r io u s  cases  r e p o r te d  in  th e  l i t e r a t u r e ,  where 
even in  young a d u l t s ,  in  whom d e fe c t iv e  a r t e r io g e n e s i s  has 
caused r e n a l  h y p o p la s ia ,  u n r ip e  g lom eru li a re  p re se n t in  a s so ­
c i a t i o n  w ith  chron ic  inflam m atory change. In  the  kidneys of  
young in fa n ts  embryonic g lom eru li a re  a lso  seen  no t i n f r e ­
q u en tly , and th e se  s t r u c t u r e s  a re  a ready prey  to d eg e n e ra t­
iv e  p ro c es se s .
Another form o f  chron ic  n e p h r i t i s  which occurs in  
c h i ld re n  and o f te n  d a te s  from b i r t h ,  or even from i n t r a u t e r in e  
e x is te n c e ,  accord ing  to  some in v e s t ig a to r s ,  i s  th e  chronic  
i n t e r s t i t i a l  n e p h r i t i s  of obscure e t io lo g y ,  a s s o c ia te d  w ith  
bone changes, " re n a l  r i c k e t s " ,  no case of which i s  r e p re se n te d  
in  th e  p re se n t  s e r i e s .
Various in v e s t ig a to r s  have fo llow ed fo r  months or 
y ea rs  s e r i e s  o f  cases  o f  ac u te  n e p h r i t i s  o c c u rr in g  in  c h i l ­
d ren , to  determ ine the  in c id en ce  o f  chronic d is e a se  develop­
ing  from th e  o r ig in a l  acu te  a t t a c k .  On comparing s t a t i s t i c s ,  
r e l a t i v e l y  fewer ju v e n i le  than  a d u l t  cases  p ro g ress  to  a 
chron ic  s ta g e ,  and a young p a t i e n t  who has recovered  com pletely  
from acu te  n e p h r i t i s  appears  to  be no more s u s c e p t ib le  to r e n a l  
damage fo llo w in g  acu te  exanthem ata, or o th e r  i n f e c t iv e  con­
d i t i o n s  than  a normal c h i ld .
Secondary N e p h r i t i s * (37 cases)
On examining th e  kidneys of 163 p a t i e n t s  w ith  v a r io u s  
aoute  inflam matory l e s io n s ,  37 cases  of secondary n e p h r i t i s  
were d isco v ered  - approxim ately  22.70 per c e n t ,  o f  th e  whole 
s e r i e s .  The g re a t  m a jo r i ty  o f  th e se  cases  o f  n e p h r i t i s  were 
c l i n i c a l l y  s i l e n t ,  th e  m a n ife s ta t io n s  of  the primary d ise a se  
overshadowing the r e n a l  l e s io n .  Various w r i te r s  have found 
n e p h r i t i s  o f  d i f f u s e  or fo c a l  type a t  au topsy  in  cases  w ith  
w idespread s e p t ic  le s io n s  or se p tic a e m ia .  S tre p to c o c c a l  sep­
s i s  i s  cons idered  p a r t i c u l a r l y  ap t to  damage th e  k idneys , and 
t h i s  would appear to hold  good in  the  p re se n t  in v e s t ig a t io n ,  
where in  th e  s e p t ic  group, h a l f  th e  cases  w ith  s t r e p to c o c c a l  
in f e c t io n  showed a severe  r e n a l  l e s io n .  Pneumococcal and 
s ta p h y lo co c ca l in f e c t io n s  were next in  importance e t i o -  
l o g i c a l l y ,  w hile  th e  in f e c t in g  organism in  one p a t i e n t  w ith  
n e p h r i t i s  was B. o o l i .  As th e  k idneys in  t h i s  case were the  
s e a t  of developm ental abnorm ality , both being h y d ro n e p h ro tic , 
they  may have been s u s c e p t ib le  to  th e  to x in s  of an organism 
no t o f te n  a f f e c t i n g  normal k idneys . Rheumatic e n d o c a rd i t is  
appears to  be f r e q u e n t ly  com plicated  by n e p h r i t i s ,  the  l e s io n  
being  d i f fu s e  in  a l l  cases  a f f e o te d  in  th e  p re se n t  s e r i e s .
As some w r i t e r s  have p o in te d  o u t,  more than  one type o f  r e n a l  
l e s io n  i s  p o s s ib le  in  t h i s  c o n d i t io n ,  s in c e  in  a d d i t io n  to  
a c tu a l  bao teraem ia th e  c i r c u l a t i o n  i s  f looded  by to x in s .
In  th e  sm all group of c o n g e n ita l  s y p h i l i t i c s ,  r e n a l  
invo lvem ent/
involvement was f re q u e n t ,  2 cases  showing an o rd in a ry  acu te  
n e p h r i t i s ,  w hile  in  o the r  2 an e a r ly  acu te  i n t e r s t i t i a l  
l e s io n  was p r e s e n t ,  One o f  th e se  in f a n t s  showing, in  ad d i­
t i o n ,  s l i g h t  delay  in  r e n a l  development, w ith  t r a c e s  of a 
neogenio zone. This i s  a f re q u en t f in d in g ,  accord ing  to  
some a u th o rs ,  in  in f a n t s  dying of c o n g e n ita l  s y p h i l i s .
The pneumonia and g a s t r o - e n t e r i t i s  groups in  the 
p re se n t  s e r i e s  showed only a small percen tage  of n e p h r i t i c  
co m p lic a tio n s ,  though many o f  th e se  p a t i e n t s  were in f a n ts  
and young c h i ld re n .  In  d ip h th e r ia ,  m e n in g i t i s ,  jau n d ice , 
and tu b e rc u lo s i s ,  n e p h r i t i c  com plica tions  occu rred , though 
in  th e  m a jo r i ty  o f  ca se s ,  the  d is e a se  was of r e l a t i v e l y  
m ild ty p e . One of th e  tu b e rcu lo u s  p a t i e n t s  had a w e l l -  
marked acu te  i n t e r s t i t i a l  n e p h r i t i s .  Small s e r i e s  o f  pa­
t i e n t s  w ith  marasmus, m alignant tumours, and v a r io u s  blood 
d is e a se s  were f r e e  from any evidence of  an acu te  r e n a l  i n ­
flam m ation.
In  co n c lu s io n , n e p h r i t i s  i n  the  c h i ld  p o ssesses  
s p e c ia l  c h a r a c t e r i s t i c s ,  and a lthough  some phases of the  
d is e a s e ,  p a r t i c u l a r l y  in  o ld e r  c h i ld re n ,  c lo s e ly  resemble 
th e  a d u l t  type of l e s io n ,  and a l l  a d u l t  v a r i e t i e s  in c lu d in g  
even th e  prim ary g ra n u la r  c o n t ra c te d  k idney , would appear 
capable  o f  re p ro d u c t io n  in  ex cep tio n a l  c ircum stances in  
ju v e n i le  k idneys, n e p h r i t i c  m a n ife s ta t io n s  as a whole in  
th e  c h i ld ,  d i f f e r  s u f f i c i e n t l y  from th o se  in  the  a d u l t ,  to 
m e r i t  a s e p a ra te  d e s c r ip t io n .
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THE PATHOLOGY OF NON-SUPPURATIVE NEPHRITIS IN CHILDREN
PHOTO-MICROGRAPHS
By
KATHARINE J .  GUTHRIE, M.B., Ch.B.
From the Pathology Department o f  the  
Royal H o sp ita l  fo r  Sick C hild ren , Glasgow,
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Fig.2. Child, aged 10 days. Normal 
Infantile Kidney, x 150. TT 0 ™pig.l. Foetal Kid^e^ ^bout Infantile Kidney, x 150. H.& E.
4th month, x 75. H.& Closely-packed glomeruli with
Neogenic zone under c p prominent tuft epithelium. Immature
with glomerular aniag -_____ forms seen. Tubules small.__________
A— ■  a — ■  — -
Fig.3.Child aged 27 weeks. Immature 
Glomerulus undergoing degeneration. 
Capsule thickened and adherent to 
shrunken tuft. .
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Fig.4. Child aged 10 years. 
Acute Glomerulo-nephritis. 
x 75. H.& E. Large swollen 
digitate cellular glomeruli.
Fig.6-Child aged 8 years. 
Streptococcal Septicaemia. 
Acute Glomerulo-nephritis. 
x 200.H.& E. Many polymorphs 
in enlarged cellular tufts.
Fig.5. Child aged 14 weeks, x 220. H.& 
Acute Glomerulo-nephritis.
Intense glomerular congestion 
only lesion. Illness 3 weeks.
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Fig.7.Child aged 6 years.
Acute Glomerulo-nephritis. 
x 200. H. & E. Proliferation 
of capillary endothelium in tuft, 
with occlusion of lumina. Illness 
less than 24 hours.
Fig.8.same case, x 100. H.& E.
Haemorrhage into capsules and Fig. 9.Child aged 22 days. Haemorrhagic
tubules. Immature glomeruli Nephritis. Abundant capsular haemorrhage,
immediately under capsule. Infantile type of glomeruli, some tubular
haemorrhage, x 200. H.& E.
FiglO.Child aged 11 years. Haemorrhagic 
Nephritis, x 150. H.& E. Tubules dis­
tended by haemorrhage. Flat epithelium.
Fig.11. Child aged 18 months. Single 
Hydronephrotic Kidney with Chronic 
Nephritis and Tubular Hyperplasia, 
x 100.H.& E. Fibrosed glomerulus with 
capsular adhesions. Marked tubular 
dilatation. Interstitial f ibrosis.___
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Fig.13. Child aged 7 years. 
Early Chronic Nephritis, 
x 150.H.& E. Epithelial 
crescents with adhesions 
to tufts, the seat of fibrosis
Fig.12. Child aged 6 months.
Chronic Nephritis, x 200.H.& E.
Capsular proliferation. Adhesions 
to fibrosed tufts. Interstitial cell 
infiltration. Tubules dilated with casts.
Fig.14. Child aged 13^ - years. Chronic 
Nephritis in Single Kidney, x 50.H.& E. 
Glomerulus with adhesions and peri- 
glomerular fibrosis, also hyalinised 
glomeruli. Interstitial increase and
inf iT t.rflt.i nn
Fig.15. Child aged 23 months, x 150.H.& E. 
Mild Glomerulitis. Tubular Degeneration. 
Glomeruli show little change but haem­
orrhage seen in one tubule. Flat epi­
thelium. Oedema of stroma.
Fig. 17. c h i ld  aged 10 years. Pott’s 
Disease. Sub-acute Nephritis and 
Amyloid Degeneration, x 200.H.&E. 
Glomerulus showing amyloid.______
Figl6. Child aged 5^ - months.
Ulceration of palate. Acute 
Interstitial N e p h r i t i s ,  x 200 H.& E. 
Dense round cell infiltration of 
interstitial tissue.
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Fig.18. Child aged 11 months. 
Tabes Mesenterica. Acute 
Interstitial Nephritis, 
x 400. H.& E. Tubular re­
generation. Mitotic figures 
present in epithelium.
Fig.19. Child aged 9 years. No 
clinical evidence of Nephritis, 
x 200.H.& E .  Small vessel with 
masses of endothelial cells lying 
free. Necrosis of secreting epithelium.
Fig.20. Same case. Enlarged 
cellular glomerulus, x 200. H.& E. 
Endothelial cells in afferent arteriole 
and similar cells in tuft capillaries.
Fig.21.Same case, x 150. H.& E.
Another glomerulus with endothelial 
cells in lumen of afferent arteriole.
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Fig. 23. Child aged 6 years. Lymphatic 
E. Leukaemia, x 200. H. & E. Vessel packed
with lymphocytes. Similar cells in tuft 
capillaries.
Fig.24. Child aged 10i years, strepto­
coccal Septicaemia, x 200. H.& E. 
Afferent arteriole plugged with 
streptococcal embolus.
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Fig.22.Child aged 15 months.
Acute Gastro-enteritis. x 75.H.& 
Extensive necrosis of secreting
epithelium. No glomerular lesion
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Fig.25.Child aged 25 days. Bilateral 
Renal Hypoplasia. Group of tubules with 
embryonic epithelium surrounded by foetal 
connective tissue. Enlarged cellular glomerulus. 
Interstitial increase. Tubular dilatation. Small 
thick-walled arteriole seen, x 100. H.& E.
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Fig.26. Same case, x 60. H.& E. 
Enlarged cellular glomerulus. 
Tubular dilatation with exudate 
in lumina. Scanty red cells in some 
Interstitial increase. ___________
Fig.27. Same case, x 100. H.& E.
Primitive tubule seen surrounded by 
concentric layer of foetal connective 
tissue. Glomerulus seen with capsular 
haemorrhage, wide tubules with flat epithelium.
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Fig.2a Child aged 18 months. Chronic 
abscesses in Kidney, x 60. H.& E.
Numerous lymphoid follicles in sub- 
capsular cortex with cellular infiltration.
Fig. 29. Same case as Fig. 28. 
x 90. H and E. Well formed lymph 
follicles seen with cellular 
infiltration in kidney.
>
Fig. 30. Child aged 43'weeks.
Von Jaksch’s anaemia. X 75.H and E. 
Foci of lymphocytic infiltration 
with imperfect follicle formation.
